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MNOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma 1mo XuMuM Ha ypOBHE cCpeaHero odiiero oOpasoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHWM K pe3yabTaTaM OCBOCHUS (eaepanbHOH  00pa3oBaTEeIbHON
nporpamMmbl cpeaHero obmiero obpaszoBanus(POIl COO), npencraBieHHbIX B DenepaqibHOM
rocyfaapcTBeHHOM oOpazoBarensHoM ctaHmapte COO, c¢ yu€rom Konuenuuu mnpemnogaBaHus
ydeOHOro mpenMera «XuUMHUsS» B 00pa3oBaTelbHBIX OpraHu3amusx Poccuiickoit deneparum,
pealn3yIoNMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMBbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTteruu
pasBuTus Bocniutanus B Poccuiickoit ®enepanuu Ha mepuoxa mo 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIIyOIEHHOrO HM3Y4YEHMsI 3aHHMAeT Ba)XKHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. HM3yuenme mnpemmera,
peanuzyemMoe B YyCIOBUAX UM PEpEeHIMPOBAHHOTO, NTPOGUIBHOTO OOydYeHHUs, MPU3BAHO
obecreunTh 0011e00pa30BaTEIbHYI0O U OOMIEKYIBTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJalTaluyd MX K OBICTPO MEHSIOUIMMCSI YCIOBHUSM JKU3HHM B COLIUyME, a
TaKKe ISl MPOAOHKEHHS OO0ydeHUs B OpraHu3alusX NpodeccHoHAIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCS OJTHOM U3 MPUOPUTETHBIX AUCLUILINH.

B nporpamMe mno XumMuu Ha3HaueHue MnpeaMera «XUMHUSA» TMOJIy4aeT MOJPOOHYIO
MHTEPHOPETAMI0 B COOTBETCTBUU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMS, PE3yIbTaTOB 0OydeHHsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.
CBHIETEIBCTBOMTOMYSIBIISIOTCSCIIE IYIOIIMEBBITTIOIHAEMbICTIPOT PAMMONTIOXUMHUU (P YHKIIU U

e uH(pOpPMAIMOHHO-METOANYECKas, peaju3alus KOTOpol oOecreurnBaeT MOJydYeHHe
MPEJICTaBICHUs] O LEJSAX, COAEp KaHMM, OoOIIell cTpaTernd OOy4eHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMUXCS CPEACTBAMHU MPEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npohuIs;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpass  IpeaycMaTpUBaeT  OIpe/eeHHE:
MPUHIMUIOB  CTPYKTYPUPOBAaHUA M  IOCJIEIOBATEILHOCTH HU3y4eHUS y4eOHOTO
MaTepuana, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €ro XapaKTepUCTHK; IOAXOJ0B K
(OpMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISI M OIIEHKHM OOpa30BaTeNIbHBIX
JNOCTHKEHUM oOydaromuxcs B paMKax HTOTOBOM arTectanud B (opme eauHOro
rocy/lapCcTBEHHOTO dK3aMeHa [0 XUMUHU.

[Iporpamma ist yriayOI€HHOTO U3YUEHUS! XUMUHU:

® yCTaHaBIMBAET UHBAPUAHTHOE MPEIMETHOE COJAEpKaHUe, 00s13aTeNIbHOE I U3yUEHUS
B paMKax OTAEIbHBIX Mpoduiel, mperycMaTpUBaeT  paclpelesieHne U
CTPYKTYPHUpPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JTUHHUSAM/pa3aenam
Kypca;

e 1aéT mpUMEpHOE pacrpeiesieHue yueOHOTO BpEMEHHU, PEKOMEHIYEMOro Uil U3y4eHHUs
OTJIEIbHBIX TEM;

e [peajaraeT MPUMEPHYIO TOCIEA0BATEIbHOCTh H3Yy4eHHs Y4eOHOTO MaTepuaga C
y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYI0 MHTEpIpeTaluio Lelded M 3a7ad M3ydeHHs MpeaMeTra Ha
yrayOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
oOuiero obpa3zoBaHMs, COJAEPKATENBHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBI CPEIHEro o0Imero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHUJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUH OOydaroulerocs IO OCBOEHHUIO COJAEpKAHUS
npeaMera.

[lo BceM Ha3BaHHBIM TMO3UIMUSAM B MporpaMMe IO XUMHU [pPerycCMOTpeHa
MPEEMCTBEHHOCTh C OOy4eHHEM XHMHH Ha YypPOBHE OCHOBHOro o0miero oOpazoBaHus. 3a
mpeAesiaMi  YCTAaHOBJICHHOW MPOrpaMMONl MO XMMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISIOLIEH co/iep KaHUs y4eOHOTO MpeaMeTa «XUMHUs 0CTaETcsl BOBMOKHOCTh BEIOOpA €ro
BapUATHUBHOW COCTABJISIIOIICH, KOTOpas I0JKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABIEHUEM
KOHKPETHOTO Mpo st 0OydeHuUs.

B cootBercTtBUM ¢ koHuentyanbHbIMH TOJOkeHUsIMH PI'OC COO o Ha3zHauyeHHH
MpeAMETOB 0a30BOTO U yriIyOnEHHOTO YPOBHEH B cucTeMe AuddepeHITMPOBAHHOTO 00YIEeHHS Ha
YpOBHE CpeHero o0mero o0pa3oBaHus XUMHUS Ha YPOBHE YIIyOJEHHOTO M3y4YEHUs HaIpaBJieH
Ha peanu3aluio MPEeEeMCTBEHHOCTH C MOCIEAYIOUIMM J3TaloM IMOJyYeHUS XUMHUYECKOTO
oOpa3oBaHUS B paMKaxX HW3Y4YEHHs] CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHalibHOT0 00pa3oBanus. B 3Toil cBs3u
U3Y4YEeHHE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pAacUIUpEeHUuEe U
yIIyOJICeHHE TEOPETHYECKOW U TMPAKTHYECKOW TMMOATOTOBKH OOYYaIOIIMXCs, BBIOpPABIINX
onpenenéHHbIi npoguiib 00yd4eHus, B TOM YHCIIe C NEPCIEeKTUBOM MOCIEeIYIOIIEro MOTyYeHUs
XUMHUYECKOTO 00pa3oBaHus B OpraHu3aiusiax npodeccuonanbHoro oopazopanus. Hapsiay ¢ atum,
B cBete TpeboBanuii ®I'OC COO k mIaHUpYeMBbIM pe3ysibTaTaM OCBOCHHS deaepaabHON
00pa3zoBaTeNbHON MPOrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsDH»
OPUEHTHPOBAHO TAKXKE HA PELICHUE 33a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTHS 00yUYalOIIUXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpyda ¥  OOOOMIEHHBIX CIOCOOOB  NIEATENBHOCTH, HMMEIOIIUX  MEXAUCHUTIIMHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiroliuMu  npeiMeTa «XHUMHS» Ha YpOBHE YIIIYOJIEHHOTO H3YYEHHUS SBIISIOTCS
yrayOnénnbsle Kypebl — «Opranuudeckas xumusi» u «OOmias U HeopraHnuueckas xumus». [lpu
OTIpe/IeNIeHUU TOIX0J0B K OTOOpPY M CTPYKTYpHOH OpraHu3alMy COAEp)KaHUS ITHUX KypCcOB B
porpaMMe 1Mo XUMHUHU 3a 0CHOBY NMpUHATHI nojoxeHus ®I'OC COO o paznuuusix 6a30BOro u
yrayOnEHHOTO YPOBHEHN U3ydeHHsI TPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckass xumus» u «OOmas v HeopraHuyeckas
XUMHUSD» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCSA K 0a30BOMY
YPOBHIO M3y4€HHUs TMpeAMeTa. JTa CHUCTeMa 3HAHUM MMOJIydaeT ONpEe€HHOE TEOPEeTHYECKOoe
JIOTIOJTHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(daktosmornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs MpeaMeTa olecreueHa
BO3MOXHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEIMHEHUIN Ha OCHOBE PACIIUPEHHs U YriayOJIeHUs MPEeICTaBICHUH O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs peaklUid, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TEPMOJUHAMUKHU. V3ydeHne nepuoauueckoro 3akoHa u
[leproguueckoid  CHUCTEMBl XUMHUYECKHMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XMMHUYECKasl CBS3b OOBIICHSIETCS C
TOYKH 3PEHHUS] SHEPreTHUYEeCKUX W3MEHEHMH Npu e€ o0pa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHu3MoB €€ oOpazoBaHusa. M3ydeHwe THUIOB peaKIHil JOMOJHAETCS
(dbopMHUpOBaHHEM MPEACTABICHUHN 00 MEKTPOXUMHUUYECKUX MPOIECCaxX U ANEKTPOIH3E PACIIIAaBOB
U pacTBOPOB BEHIECTB. B Kypce OpraHMYecKOl XUMHHM MPU PACCMOTPEHUH PEAKIIMOHHOMN
CIIOCOOHOCTH COCMHEHUN YyAeNsIeTCsl 0c000€ BHUMAaHKE BOIPocaM 00 dJIEKTPOHHBIX d(dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKY/IaX U MEXaHHU3MaX pPeaKIHii.



Oco0oe 3HaueHHe UMEET TO, YTO Ha COJAEpPKaHHE KYpCOB XMMHH YIIIyOJNEHHOTO YpOBHS
M3y4YeHUs IS KJIACCOB oOmpeaenéHHOro mnpodwis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOTOJHEHHH K 001Iel cucTeMe MpeIMEeTHbIX 3HaHHI) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npenMersl. Tak, Hampumep, B COJEpKAaHUU MpeaMeTa Ijs KJIacCOB XMMHMKO-(QH3NYECKOTO
npoduis 6oJbIIoe 3HaYeHHE OyIyT UMETh JIEMEHTHl yueOHOTO MaTepuaia Mo oOIield XUMUH.
[Ipy wm3yyeHum mnpenMera B JaHHOM Ccllydae aklEHT OyJeT ciaeilaH Ha OOUIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (U3MKE: aTOMHO-MOJIEKYJSIpHAsl TEOpuUs
(MonekynsipHast Teopusi B (DU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOe.

B T0 %€ BpeMs B coziepikaHUU MpeAMETa JUIsl KIIACCOB XUMHKO-OHMOJIOTHYECKOT0 PO duiIst
OonbIIMK yenbHBIA Bec OyleT UMETh OopraHuyeckas XuMmus. B aToMm ciydae mpenocTaBisieTcs
BO3MOXHOCTB Ui 0oJjiee 00CTOSTEILHOTO PACCMOTPEHUSI XUMUUECKON OpraHU3aluu KJIETKU KaK
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K NpPHUMEpY, TaKHe CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMUJbI, O€lIKH, YrieBOJAbl, HYKIEUHOBBIE KHUCIOTHI U npyrue. Ilpu stom
3HaHHUS O COCTaB€ M CBOMCTBAaX MpPEICTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTU MPOLECCOB (POTOCHHTE3A, AbIXaHUS, MUIIEBAPEHUSI.

B mnnane ¢dopmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOEHUSI OOIIEHay4HBIX
METO/IOB [MO3HAHUS U OIbITA IPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HAaHUM HU3ydyeHUe IpeaMeTa
«XUMHUS» Ha YriayOnEHHOM YpPOBHE OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C Y4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HayyHbIE TPEIMETHIY,
«Maremartuka u nHGopMaTuka» U «PycCKuil 131K U TUTEPATYPAY.

[Ipu uzydenun ydyeOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amaueid
MEPBOCTENIEHHOM 3HAYMMOCTU SBJsieTCsl (OPMHpPOBAHHME OCHOB HAyKH XHMHH Kak oOnacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKOW [AEATEIbHOCTH 4YeNOBEKa MU OJHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE U3YUEHHUS
IpeaMeTa pearnoiaraeT peaan3alnio TakuX esei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUATbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBIICHUN MIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Bedylie poiu B 00ecredeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEILICHUU
MpoOJIeM SKOJOTUYECKOW, IHEPTreTUYECKOW W THIIEBOW O€30MacHOCTH, B Pa3BUTHH
MEIUIHMHBI, CO3/JaHWM HOBBIX MAaTepUaloB, HOBBIX HCTOYHUKOB SHEPruHU, B
obecnieueHuu paloHaIbHOTO MIPUPOIOTIONH30BAHUS, B (dbopMUpoBaHUU
MHPOBO33PEHHUS U 00Iel KyJIbTYphl UEJIOBEKA, a TAaKXkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOM Ccpere;

® OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (QYHIAMEHTAIBHBIX TOHSATUH, 3aKOHOB U
TEOpU XHWMHH, COBPEMEHHBIX IPEACTAaBICHUII O CTPOCHHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYISPHOM, HAJMOJIEKYIISIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCIIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHLHUIAX XUMHUYECKOT'O MPOU3BOJICTBA;

e ¢opmupoBaHHE Yy OOYYAIONMIUXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHUU i OOBSCHEHHS KIIOYEBBIX HAeH U MpolieM
COBPEMEHHOM XUMUU, A1 OOBSCHEHUS M TNPOTHO3WPOBAHUSA SBIICHUH, HMEIOIINX
€CTECTBEHHO-HAYUYHYI0 NPHUPOAY; TPaMOTHOTO pEIIeHHUs MpoOsieM, CBS3aHHBIX C



XUMHEH, TMPOrHO3UPOBAHMS, aHAIM3a M OLEHKH C TO3UIUH 3KOJOTHYECKOMN
0€30MacCHOCTH TOCJIEICTBHI OBITOBON M MPOW3BOJCTBEHHOUW ACSITEIIBHOCTH YEJIOBEKA,
CBA3aHHOM C XHMMHMYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKoi
BEIIECTB;

e yriayOleHue NpPeACTaBICHUNH O Hay4YHBIX METOJax IO3HAHMS, HEOOXOAMMBIX s
MpHOOpeTeHUs] YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX
SBJIICHUH, UMEIONIMX MECTO B TPUPOJle, B MPAKTHUUECKOH JESITENBbHOCTH U
OBCEIHEBHOMN KU3HU.

B mnane peanu3zanuu 1epBOOYEpPEHBIX BOCHUTATENBHBIX M Pa3BUBAIOMIMX (QYHKIMMA
L[EJIOCTHOM CUCTEMBI CpeqHero oOIiero oOpa3oBaHUs MPU U3YUYEHUHU Mpeamera «XUMHsS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPUOOPETAIOT TaKKE LIETU U 3a]a4H, KaK:

e BOCINUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBIICHUH MPHUPOJbI, YBAXKEHUS K
MpoLeccy TBOpPYECTBA B OOJACTH TEOPETUUYECKHX U MPHUKIAIHBIX HCCIEIOBAaHUN B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBALIMM K OOYYEHHIO U IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOECHHMSI 00IIEUETIOBEUECKUX [ICHHOCTEH;

® pa3BUTHE TIO3HABATEJIbHBIX HMHTEPECOB, HHTEIUJIEKTYyaJbHBIX M  TBOPYECKHX
crocoOHOCTel oOyuaromuxcsi, GOPMHUPOBAHUE Y HHUX CO3HATEIHLHOTO OTHOIICHHS K
caMO0OOpa30BaHHUIO W HENPEpPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCHEIIHOMN
npodeccnoHabHON M OOIIECTBEHHOM NeSTENIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO M TIOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

e (opmupoBaHue yYMEHUN UM HaBBIKOB Pa3yMHOI'O MPHUPOJIONOIB30BAHUS, Pa3BUTHE
OKOJIOTHYECKOM  KYJIbTYpbl, NpUOOpETeHHE  OMbITa  OOIIECTBEHHO-TOIE3HOM
AKOJIOTHUECKOH 1eATEIbHOCTH.

OO1ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX MJS WM3Y4YEHHMs] XUMHMHM Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA
10 KJITIACC

OPI'AHHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XMUMHUU.

[IpenMer W 3HaYeHHE OpPraHMYECKOW XHMMHH, MPEJICTaBICHHE O MHOrooopasuu
OPraHM4YeCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOEHUE aTroMa YriepoJa: OCHOBHOE€ U BO30YXIEHHOE COCTOSHUA.
BanenTtHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHUSX.
Tumnbel TROpUIM3AIIMK aTOMHBIX OpOuTaNei yrieponaa. MexaHu3mbl 00pa3oBaHMs KOBAJICHTHON
cBs3u (OOMEHHBIA U IOHOPHO-AKIENTOPHBIN). THITBI TepeKpbIBaHUS aTOMHBIX OopOuTalei, 6- u
n-cBs3u. OpuHapHas, ABOWHAs W TpouHas cBsi3b. CrocoObl pa3pbiBa CBSI3eH B MOJIEKYJaxX
oprannyeckux BemniecTB. [loHsTHE 0 CBOOOHOM paauKaie, Hykieoduie u IeKTpodue.

Teopus cTpoeHMst OpraHuyeckux coeauHeHnii A.M. bytiepoBa W COBpeMEHHBIE
MIPEJICTaBJICHUSI O CTPYKTYPE MOJIEKYI. 3HaU€HHUE TEOPUH CTPOCHUS OPraHUYECKUX COEAMHEHUN.
MounekynsapHele U CTPYKTypHble (opmyibl. CTpykTypHble (OPMYNIbl pa3IUYHBIX BHUIOB:



pa3BépHyTas, CcoKpami€HHas, ckenetHas. M3omepus. Buasl wu30MepHH: CTpPYKTypHas,
MIPOCTPAHCTBEHHAsA. JEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHAYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpeacraBnenue o kinaccuukanuu opraHudecKux BemecTs. [loHsITHE 0 QYHKITMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psasl. CucremMaruyeckass HOMEHKIIATYypa OpraHMYecKUX
coemuaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanmus  OpraHMYecKHX  peakiuid.  OKHCIHTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPTaHUUECKON XUMUHU.

DKcrepuMEHTAIbHbIE METO/IbI M3YUEHHUsl BEIIECTB M UX MPEBpALICHUI: 03HAaKOMJICHHE C
oOpa3laMu OpraHn4yeckrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpPraHWYECKUX BEIIECTB MNpU HarpeBaHuu (IUIaBJeHUE, OOYIJIMBaHWE M  TOPEHHUE),
KOHCTPYHPOBaHHE MO/JIEJIel MOJIEKY]I OPraHUYeCKUX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMoJlorudecKkuil ps ankaHoB, oOmas (Gopmyia, HOMEHKIATypa ¥ U30MEPHS.
INEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYN alKaHOB, SP -THOPHIM3AIIS ATOMHBIX
opOuTazneit yrieposaa, 6-cBsizb. DU3MYECKUE CBOMCTBA aTKAHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEaKIUU 3aMeIICHUs, U30MEepU3allii, JeTUIPUPOBAHNUS,
UMKIU3aldY, THpOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHHU3Me peakUuid
paZMKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoe. CriocoObl OTydeHUs] M IPUMEHEHUE aJTKaHOB.

Huxnoankanpl. O6mas ¢popmyna, HOMEHKIATypa ¥ u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MabIX (IMKJIOMPONAH, IUKIOOyTaH) HW OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTeKCcaH ) IUKI0aikaHoB. CriocoObl MOTydyeHUs U IPUMEHEHNE [IUKI0aTKaHOB.

Ankenbl. 'oMoJIOTHYeCKUi psAll AIKEHOB, 001Ias popMyiia, HOMEHKJIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AlKeHOB, Sp°-THOPHIM3AIMS ATOMHBIX OpOHTANCH
yriaepoza, 6- U n-cBsi3u. CTpyKTypHas U reomeTpuieckast (Iuc-Tpanc-) nuzomepus. Ouznueckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKIUMU MPUCOCAUHEHUS, 3aMEIICHUS B O-
MOJIO)KEHUE TPU JIBOMHOMN CBsA3M, MOJMMepHu3alu U okucieHus. [IpaBumo MapkoBHUKOBA.
KauecTtBeHHble peakiyy Ha JBOHHYIO CBs3b. CIOCOOBI MOTyUY€HUs U TPUMEHEHNE aJIKEHOB.

Ankaguensl.  Knaccudukanus — ankaaveHoB  (CONpPsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  AJNEKTPOHHOTO  CTPOCHHMSI M XMUMHYECKUX CBOMWCTB
CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-mpucoeaunenue. Ilosmmepusamust CONPsHKEHHBIX TUEHOB.
CriocoObl MosTy4yeHus: 1 IPUMEHEHHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psj alkuHOB, oOmIas (Gopmyiaa, HOMEHKIATYpa U U30MEPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJKWHOB, SP-THOpPHAM3ALMS aTOMHBIX
opOutaneit yraepona. DuU3MYECKHE CBOWCTBA AJKWHOB. XWUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEIUHEHMS, AUMEpPU3allid U TpUMEpHU3aluu, okuciaeHus. KucinoTHele cBONCTBa alKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCTBEHHBIE PEaKIMU Ha TPOHHYIO CBs3b. CriocoObl
MOJIy4YEHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTH4ecKue yrieBoopo sl (apeHsl). ['omomornueckuii psix apeHoB, oomast opmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH30JIa.
®dusnyeckrue CBOWCTBA apeHOB. XMMHUUYECKHE CBOMCTBa OEH30JIa M €r0 TOMOJIOTOB: pPEaKIMH
3aMeleHusi B OEH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUuu MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3oa. [IpencraBienue 06 OpUEHTUPYIOIIEM JIEHCTBUM 3aMECTUTENCH
B OCH30JILHOM KOJIbIIE HAa MPHUMEpE ATKUIbHBIX PaJAMKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIHBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.



[Tomumepuzanuss  ctupona. CnocoObl  MOJNy4eHHS U NPUMEHEHUE  apOMaTHYECKHX
YTJIIE€BOAOPOIOB.

[Tpuponnsrit ra3. I[lonyraeie HedTsaHBIC Ta3bl. HedgTh u €€ mpoucxoxacHue. KameHHbIi
YroJib M TPOIYKTHI €ro mepepadoTku. CrnocoObl mepepadoTKH HEPTH: MEpPEroHKa, KPEeKHHT
(TepMuYecKui, KaTamuTudeckuii), pudopmunr, nmupoiu3. [IpoaykTel nmepepaboTku HedTH, UX
MPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas cBSI3b MEXKIY Pa3IMYHBIMU KIIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOa0B. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIY, LHUaHOTPYIHmy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHOHPTOBOrO  pacTBopa wmiénouyn. B3aumonelictBue
JUTajJoreHaJIKkaHOB C MarHueM M UUHKOM. [IoHsTHE O MeTalyIoOpraHM4ecKUX COCIUHEHMSIX.
Hcnonb30BaHNue TallOTEHIIPOM3BOJIHBIX YITIEBOJAOPOJOB B ObITY, TEXHHUKE W MpPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKCIepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M MX [PEBPALEHUN: HU3ydyeHUE
(U3UYECKUX  CBOWCTB  YIJIIEBOJOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEaKIIHUH
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIaccoB (oOecrBeunBaHUE OpOMHOW WJIM MOJHOM BOJIbI, PacTBOpa
NepMaHraHaTa Kajusi, B3aUMOJICHCTBHE aleTWieHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyueHUE ATHJIEHA W H3y4YEHHE €ro CBOMCTB, O3HaKoMJieHHEe ¢ Kosuekuusamu «Hedts» u
«Yromp», ¢ oOpa3uamMu IUIacCTMAacC, KaydyKOB H PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YTIEBOJAOPOIOB U TaJIOT€HITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xanme oprannyeckune coeiMHeHU .

[Ipenenbuble oaHOaTOMHBbIE cnuUpThl. CTpoeHHEe MoJieKyn (Ha HpUMepe MeTaHoJia U
staHosa). ['oMonornueckuii ps, odmas Gopmyna, n3oMepusi, HOMEHKJIATypa M KiIacCH(QUKAITHsI.
Ou3nyeckue CBOICTBA MPENENbHBIX OJHOATOMHBIX CIHPTOB. BomoponHble CBS3UM MeEXay
MOJIEKYJIaMH ~ CIIUPTOB. XUMHYECKHE CBOWCTBA: pEaKUUHU 3aMEILIEHUs, JIerHapaTaluy,
OKHCJICHHUS, B3aUMO/JICICTBHE C OPraHnYecKUMHU U HEOpraHn4eckKMMH kuciaotamu. KadecTBeHHas
peakiusi Ha OJHOATOMHbIE cUPTHl. [leiicTBHe ATaHOJa W METaHOJa HAa OPraHU3M YeloBeKa.
CriocoOblI MosTy4yeHus: 1 IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie aupel, HOMeHKIaTypa U n3omepus. OCOOEHHOCTH (PU3NUYECKUX U XUMHUYECKUX
CBOWCTB.

MHoroaToMHble CHOUPTHI — ATUJIEHIJIMKONb U TiunepuH. duznueckue M XUMHYECKHE
CBOMCTBA: peakUuu 3aMEIICHUs, B3aUMOJIEHCTBUE C OPraHMYECKMMH U HEOPraHM4YeCKUMHU
KHCJIOTaMM, KaueCTBEHHAsl peakiusi Ha MHOrOaTOMHbIe cUpThl. IlpencraBienne o MexaHusme
peakuuii HykineogripbHOTo 3aMmenieHus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHne MOJIEKYIbl, B3aUMHOE BIUSHHE THIPOKCOTPYIIIbI U O€H30IHHOTO SApa.
®dusndueckue cpoiictBa (perosa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHosa. KauecTBeHHBIS
peakuuu Ha ¢eHon. Tokcumunocth (enona. CrocoObl TOJNydeHUS W TpUMEHEHHue (eHoa.
denospopmanbaeTuIHas CMOJIa.

KapOonusnbHble coelMHEHUsT — albJeruabl M KETOHBl. JEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW Tpymmbl. ['oMonoruueckue psapl anbIeruioB U KETOHOB, oOmias ¢opmyia,
n30Mepuss U HOMeHKiIarypa. Du3nyeckne CBOMCTBA albJETMIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETUIOB U KETOHOB: peakuuu npucoequHeHus. OKHCIEHUE allbJeTUJIOB,
KayeCTBEHHbIE PEaKIMH Ha anbaerujpl. CrocoObl MOJydeHUS M NPUMEHEHHE ajbJAETUA0B U
KETOHOB.



OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOCHHSI MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiatypa. dusnueckue CBOWCTBA OJHOOCHOBHBIX
MpeebHbBIX KapOOHOBBIX KHUCIOT. BoJoponaHbie CBS3M MEXIY MOJIEKyJaMHU KapOOHOBBIX
KHCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluM, pPeaKiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHI. [loHsTHE
0 TIPOM3BOJIHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX dhupax. MHOTo0Opasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAsS, JUHONE8As, JAUHONEH08as KUCIOThl. CrocoObl
MOJIy4eHUs! U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxnbie 3¢upsl. ['oMonorudeckuii psa, oOmas GopMmyiia, ©30Mepyus U HOMEHKJIATypa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIETOYHOU Cpeie.

Kupser. Ctpoenune, pu3nUecKrue U XUMUYECKHAE CBOWMCTBA KUPOB: THIPOJIU3 B KHUCIOH U
11esoyHoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KUCHOT. JKuphl B IPUPO/IE.

MbITa KaK COJH BBICIIMX KAPOGOHOBBIX KHCJIOT, HX MOIOIIEE JICHCTBHE.

OOmrast xapakTepucTHKa YyrieBonoB. Kraccudukamus yrieBojoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TIIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30Kchpubo3a.
du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  pEaKlUU C Yy4yacTUEM CHUPTOBBIX U  aJbACTUAHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOE OpokeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAue€HHWE B JKU3HEACATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTo3a M JIakTo3a. BoccraHaBinuBaioniyue U
HEBOCCTaHABIIMBAIOIIME aucaxapuisl. ['mapomus nucaxapuaoB. HaxoxkaeHue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIMKOTeH M Hemtoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJIUKOTeHa M 1e/utoo3bl. Du3nueckne CBOWCTBA Kpaxmaja U  IEJUTIOIO03BL
XHWMHUYECKHE CBOMCTBA Kpaxmaya: TMAPOJIU3, KAUeCTBEHHAs PEAKIUS C UOJOM. XUMHUYECKHE
CBOMCTBA LEJUTIOI03bI: THAPOIIU3, MOTydeHue 3(hupoB HesuToa03bl. [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKclepuMEHTAIbHBIE METOJbl M3Yy4YEHHs] BELIECTB U HMX IPEBpAIlEHHIl: pacTBOPHUMOCTH
pa3IMyYHBIX CHUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOJA C HATPUEM, OKHUCICHHE ATHUIIOBOIO
COUpTa B albJEruj] Ha pacKaJ€HHON MEIHOW IMPOBOJIOKE, OKUCIEHHE S3TUJIOBOIO CIHPTa
IUXPOMATOM Kasiusl (BO3MOYKHO MCHOJIB30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuacepedpa(l) u ruapoxcuaom meau(1l)), peakius rimmnepruHa
¢ ruapokcuoM Meau(Il), xumudeckue CBOKWCTBa pacTBOpPa YKCYCHOM KHUCIOTHI, B3aUMOJACHCTBUE
pacTBopa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), B3ammoaeicTBue Kpaxmalia ¢ MOJIOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3ajau 1o TeMaM «CrnupThl U GeHobl», «KapooHoBbie Kuca0Thl. CI0XKHBIE
3(hUpBI».

A3oTcoaep:kalye oprannyecKkne coeiMHeHusl.

AMuUHBI — OpraHudeckue Ipou3BOJAHBIE aMMuaka. Kiaccupukanus aMHHOB:
anudaruyeckue U apoMaTUYeCKue; MepBUYHbIE, BTOPUYHbIE U TpeTH4Hble. CTpOCHHE MOJIEKYIL,
obmas ¢opmMyna, u3omepus, HOMEHKIATypa U (pU3WYecKue CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aUMOJCWCTBHUE MEPBUYHBIX
aAMUHOB C a30TUCTON KUCA0TON. COMMM aNKHIIaMMOHUS.

AHWINH — IPEACTaBUTE]Ib aMUHOB apoMaTuyeckoro psana. Crtpoenne anuwivHa. B3anmHuoe
BIIUSIHUE TPYII aTOMOB B MoOJeKyie aHuiuHa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB aHWJIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJY4YeHHUs U TMPUMEHEHHE anu(aTHuuecKux
amuHOB. [lonyuenue anuIMHA U3 HUTPOOEH30IA.

AvuHOKkHCIOTHL. Homenkmarypa wu  uzomepuss. OTaenbHbIE NPEACTABUTENNA  O-
AMUHOKHCIIOT: TJIMIWH, aJlaHWH. PU3NYECKUEe CBOMCTBA aMHUHOKHCIOT. XHMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHWYecKMX COEAMHEHUU, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHON CBA3HM. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTH/IOB.

benku kak npupomHsie moiumepsl. [lepBuuHasi, BTOpHYHAsh W TpETHUYHAas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THMAPOJIU3, JEHATypalus, KayeCTBEHHbIE PEaKIMH Ha
OenKH.

DKclepUMEHTAIbHbIE METOJAbl M3YyYeHHUs BEUIECTB M MX IMPEBpAIICHUI: pacTBOPEHUE
0enKoB B BOJE, JeHATypalusi OENKOB MpPHU HarpeBaHWM, LIBETHbIC PEeaKIMHU Ha OENKH, pelieHHe
SKCHEPUMEHTAJIbHBIX 33/a4 MO0 TeMaM «A30TCOJAEp)Kalllue OPTraHuYeCKHe COCAMHEHUS» H
«Pacnio3HaBaHue OpraHU4EeCKUX COCTUHEHUI.

Brbicokomosieky isipHble coeTHHEHU.

OcCHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alH, CpedHss MoyekyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUH — MOJIMMEPHU3aIUs U MOJTUKOHICHCAIIHSL.

[Tonumepnsie MaTepuasbl. [TnactMaccel (monuaTHUIIEH, MOJIUTIPOTTUJICH,
MOJIMBUHUJIXJIOPU, HOJIUCTHPOJL, MOJIMMETUIIMETAaKpUJIaT, MOJINKapOOHATHI,
noJmdTUICHTepedTanar). Y TUan3anus u nepepadboTka 1miacTuka.

DOnacToMephl:  HATypaJIbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJaMeHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3unHa.

BosokHa: HarypaigbHBIE (XJIOMOK, IMIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl crnenuManbHOrO  Ha3zHaueHUs  (TednoH, KeBiap, DBJIEKTPOINPOBOISAIINE
MOJIMMEPBI, OMOpasiaraeMble TIOJUMEPHI).

DKcrepuMEHTAIbHbIE METO/IbI M3YUEHHUsl BEIIECTB M UX MPEBpALICHUI: 03HAaKOMJICHHE C
oOpa3uamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pelICHHE
AKCIEPUMEHTAIBHBIX 33a4 10 TeMe «Pacro3HaBaHue mIacTMacc 1 BOJIOKOHY.

Pacuérhple 3amaun.

Haxoxaenue MonekyasspHOl popMyiibl OPraHUYECKOTO COETUHEHHS [0 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSLIUX B €r0 COCTaB, HAXOXICHHUE MOJEKYISIPHONH (POpMYibl OPraHUYECKOTO
coeMHEHUsT 0 Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BemiecTBa (Macce,
00BbEMY) TIPOTYKTOB PEAKIIMH W/WUJIH UCXOTHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (POPMYJIBI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB TMOJY4YECHHUS,
oTpe/ieNieHUE I0JIU BBIXOJA MPOJIYyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpenMeTHbIE CBSI3HU.

Peanuzanust MexnpeaMeTHbIX CBSI3€M NMPU M3y4EHUH OpraHudecko xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: SIBICHHE, HAy4HBIM (akT, TUIOTE3a, TEOpHUs,
3aKOH, aHaJIM3, CHHTE3, Kiaccudukanus, HAOMOACHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.



duszuKa: MaTrepusi, aTroM, 5JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa, SHEPreTUYECKUU
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BeUIeCTBa, (U3UUYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, onochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TEeTepoTPO(HBIA THUN TUTAaHUA, OpokeHUEe, (POTOCHHTE3, IbIXaHWUE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHoNorus: MUIIEeBbIEe MPOIYKThI, OCHOBBI PAIlMOHATIBLHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAziep. XUMHUECKUN AneMeHT. M3otonbl. CTpoeHHE AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHM U TMOAYPOBHU. ATOMHBIE
opOutamu. Knaccupukamuss XUMHUYECKUX 3JEMEHTOB (s-, p-, d-, f-amementsl). Pacnipenenenue
AJIEKTPOHOB 1O AaTOMHBIM OpOHUTANsIM. OJIEKTPOHHbIE KOH(UTrypaluu aTOMOB 3JIE€MEHTOB
MEepPBOro—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUH, 3JIEKTPOHHbBIE
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATEIIHHOCTD.

[Tepuonnueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa M Ilepuoauyeckoil CHUCTEMBbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB
XMUMHYECKUX DSJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CJIOXHBIX BELIECTB MO TpYIIaM H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menpaeneena.

XuMmuyeckasi CBS3b. BHIIbI XMMHUECKON CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3W: OOMEHHBIM M TOHOPHO-AKIIENTOPHBIA. DHEPTHs
u anuHa cBs3u. [lonsipHOCTD, HaNpaBIECHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsA3U. KpaTHble
cBsi3u. BogopoaHas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCT W BaJlCHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOCHHMEM (Ha MpUMEpe COEIUHEHHM 3JE€MEHTOB BTOPOTO
nepuoaa).

[IpencraBinenne O KOMIUIEKCHBIX coenuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMILJIEKCOOOpa3oBarenb, JHMraHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemectBa MOJEKYASPHOTO W HEMOJEKYISPHOTO CTpPOEHHUS. THIIbI KpPUCTAILTUYECKHX
peméToK (CTPYKTYp) ¥ CBOMCTBA BEIIIECTB.

[Tonsitre o aucnepcHbIx cucreMax. Mctunnbie pactBopsl. [IpeacraBnenue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpAIMM pPAacTBOPOB: MaccoBas [JOJs BELIECTBA B
pacTBope, MoJsipHAs ~ KOHIEHTpamus. HacellleHHble ¥ HEHACBILIEHHBIE  PacTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. |pUBHAIbHBIC Ha3BaHUs
OTJIEIbHBIX MPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanys XuMruueckux peakiuii B HEOPraHWYECKOW U OPTaHMYECKOW XUMUH. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHMsI U TMPEBPAILCHUS SHEPrUu MPH XUMUYECKHX
peakusix. TernoBble 3hPeKTs XuMUYeCKuX peakuuid. TepMoXxuMuyeckue ypaBHEHHUS.



CKOopoCTh XUMHUUYECKOU PEAKITNH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. ['oMOreHHBIE
U reTeporeHHble peakuuu. Katanus u karamu3aTopsl.

OOpatumble © HeoOpaTHMBIE peakIMu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME HA TOJOKEHHE XUMHUYECKOTO PAaBHOBECHS:
TeMIlepaTypa, JaBJI€HHE U KOHIIGHTpAIMH BEIIECTB, y4acTBYOIIUX B peakuuu. [Ipunmun Jle
[Iarenbe.

OnextponuTtnueckas auccouuanus. CuibHble Hu  cinabble  37eKTpoiauThl. (CreneHb
mucconnanuu. Cpena BOIHBIX pPAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meno4yHas. BomopoaHblii
nokazatenb (pH) pactBopa. 'mnponus coneit. Peakiiun nonHoro oOMeHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuud. CreneHb okucieHus. OKUCIUTeNb U
BoccTaHoBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIICHUS. BakHellnne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DIeKTPOIU3 pacCTBOPOB U PACIUIaBOB BEIIECTB.

DKClepUMEHTAIbHBIE METOJIbI U3YyY€HHUsl BEIIEeCTB M UX MPEBpAllCHU: pa3sioKeHHe
MEepoKCHIa BOJOPOAAa B TMPUCYTCTBUHU KaTallM3aTopa, MOJENHU KPUCTAJUIMUECKUX PEIIETOK,
MPOBEJICHUE peakuil HMOHHOTO OOMEHa, OIpeleNeHUe Cpeasl pPAcTBOPOB C TMOMOIIbIO
WHIUKATOPOB, U3y4EHHUE BIMSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu U
MOJIOKEHUE XMMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi.

[Tomoxenne HemerauioB B Ilepuonnueckoil cuctemMe XuMu4eckux snementoB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOSHHS HMX aTOMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponusi HEeMETaIoB (Ha MpUMEpPE KUCI0poaa, cepsl, pochopa u yriepoaa).

Bonopon. Ilonydenue, pusnueckne m XMMHYECKHUE CBOWCTBA: PEAKIIMU C METaUIAMH M
HEMeTaJlJIJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mpuibl. TOMIMBHBIE 37IEMEHTHI.

I'anorensl. Haxoxnenue B mpupoje, cnocoObl MOMydeHHs, PU3NYECKHe U XUMUYECKHE
cBoiicTBa. ["asioreHoBoOpOAbl. BakHeilme KHUCIOPOACOAEpKAIIME COCIUHEHUSI TaJlOrE€HOB.
JlaboparopHble U IPOMBILIUIEHHbBIE CIIOCOOBI MOJTy4YeHHUs ranoreHoB. [I[ppumMeHeHne rajnoreHoB u
HUX COETUHEHUN.

Kucnopon, o3on. JlaGopaTopHble U MPOMBINIIEHHBIE CIOCOOBI MOMTYYEHHUs KHUCIOPOAA.
du3nyeckue M XUMHYECKHE CBOWCTBA M MPUMEHEHHE KHUCIopoda M 030HA. OKCUIbI H
MEPOKCH/IBL.

Cepa. Haxoxnenue B MNpupoae, CIOCOOBI MONydeHUs, (PU3NYECKHE KU XUMHUYECKHE
cBorictBa. CepoBojopon, cymbduasl. Oxcun cepbi(1V), okcun cepui(VI). Cepuucras u cepHas
KHCJIOTBI W uX coid. OCOOCHHOCTH CBOWMCTB CepHOM KHCIOTHL I[lpumeHeHue cepsl U €€
COECIUHEHU.

AzoTr. HaxoxnaeHue B mpupojie, crnocoObl MoiydeHus, (U3NYECKue U XUMUYECKUE
cBoiicTBa. AMMHak, HUTpuAbl. OKCcHIBl a30Ta. A30THCTasg M a30THAs KUCIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a30Ta W ero COeAMHEHHH. A30THBIC
yaoOpeHwusI.

®dochop. Haxoxaenwe B mpupoae, CHOCOObI MOJydeHHUS, (PU3MUECKHE U XUMHUYECKHE
cBorictBa. Dochuast u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coenunennii. DochopHbie y10OpeHUs.

VYriepoa, HaxoXACHHE B TMpUpoJe. AJUIOTpONHbIe Momudukaruu. Duzndeckue u
XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepoaoMm. Oxcup yraepona(ll),
okcun yriepona(lV), yrombHas kuciotra u €€ cosid. AKTHUBUPOBAHHBIA YyroJyib, afcOpOITHs.
Oymnepensl, rpadeH, yriaepoaHsle HaHOTpyOku. IIpuMeHeHuMe MPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTIEPOIOM, U €T0 COCAUHEHUN.



Kpemuwnii. Haxoxxnenue B mpupoje, cocoObl MOMy4YeHHs, (PU3NUECKue U XUMUUYECKHE
cBorictBa. Oxcuna kpemHusi(I1V), kpemMHUEBas KUCIIOTA, CHIIMKATH. [[puMEeHEeHHEe KPEeMHUS U €Tro
coequHennil. CTEeKJ0, ero moJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metamioB B [lepronnyeckoit cucreMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHSI JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmre Gu3ndecKkue CBOMCTBa METaIOB.
[Ipumenenue MeTaioB B ObITY M TexHHKe. CIUIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN Pl HanmpspDkeHud  MetawioB.  OOmme crnocoObl  MOJMydeHUs
METaJJIOB: TUAPOMETAITYPrUs, TUPOMETAILTYPrus, deKTpomMeTautyprusi. [lonsrue o koppo3uu
MeTaioB. CocoObl 3aIUTHI OT KOPPO3HH.

OO6mrast xapaktepuctuka MetamioB [A-rpynmbr [lepuoanyueckoil CUCTEMBl XMMHYECKUX
aneMeHTOB. Harpuii n xanuii: monydyenue, GU3NIECKUE U XMMHUECKHE CBOWCTBA, IPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUH.

O6mras xapaktepuctuka MetauioB [IA-rpynmer [lepromudeckoit cucTeMbl XHMUYECKUX
AJeMeHTOB. MarHuii W KajdbllWid: TIOJIydeHHe, (U3UYECKHEe ¢ XHUMHYECKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI M CIOCOOBI €€ yCTpaHEeHHS.

AMIOMUHHI: TIOTy4YeHHE, (U3UYECKHEe U XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHUH. AM@OTEepHBIC CBOMCTBA OKCHIA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmrast xapakTepucTHKa MeTauioB MmooouHbix noarpynn (b-rpymm) Ilepuomumveckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

du3nYecKre U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUIBI U TUAPOKCHUIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). XpoMmarel U ITUXpOMATHI, UX OKHUCIUTEIHHBIE CBOWUCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro coeauHeHuil. Baxueimue
coequaenus mapranna(ll), mapranma(IV), mapranma(VI) u mapranmna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

DuU3NYECKNe U XUMUYECKUE CBOMCTBA XkKeJe3a U €ro coequHeHU. OKCUIbl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [Tomyuenne u mpumMeHeHne kKeje3a U ero CIjIaBoB.

du3nYeCcKre U XUMUYECKHE CBOMCTBA MeU U €€ coennHeHuid. [lorydyenue u npuMeHeHue
MEIN U €€ COeqUHEHUN.

[{uHk: momyueHue, GU3NUECKHe U XUMHYECKHE CBOMCTBA. AM(OTEpHBIE CBOKCTBA OKCUIA
Y THJIPOKCHJIA ITUHKA, TUAPOKCOKOMILIEKCH IMHKA. [I[puMeHeHne HMHKa U ero COeMHEHNH.

DKcliepUMEHTAIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEBpalICHUI: H3ydeHHE
00pasloB HEMETAJJIOB, TOpeHue cepbl, (ocdopa, keneza, MarHusi B KHCIOPOJE, M3YYCHHE
KOJUIEKIMH «MeTaibl M CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX U LIEJIOYHO3EMETbHBIX
METAJJIOB C BOJOW (BO3MOKHO HCIOJIb30BaHHE BHAEOMATEPUAIOB), B3aUMOJAEUCTBUE IIMHKA U
JKeJle3a ¢ pacCTBOPAMU KHCIIOT U IIe04el, KaueCTBEHHbIE PeaKIMi Ha HEOPraHUYEeCKHe aHUOHBI,
KaTHOH BOJOPOJAa U KaTHOHBI METAJJIOB, B3aUMOJCHCTBIE THIPOKCUIOB AIFOMUHMS M IIMHKA C
pacTBOpaMu KUCJIOT W HIeNIoYel, pelieHne 3KCIepuMEHTAIbHBIX 3a1a4u 1o temam «[ amoreHsi,
«Cepa u e€ coequHEHUs», «A30T U Pochop U UX coennHEHU», «MeTauibl TJIaBHBIX MOATPYIII,
«MeTtanisl MOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xumun B obecrieueHMN YCTOWYMBOTO pa3BUTHA desoBeuecTBa. [loHsITHE O HaydyHBIX
METO/Jax TMO3HAaHWS M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuyHble NpUHLIUIBI
OpraHu3ali XUMUYECKOTO Mpou3BoACTBa. [IpoMbllieHHbIE CIOCOOBI MOMYyYEHUS! BaXKHEHIINX
BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe



CHOCOObI MOJYYEHHUsS] METAJIOB M CIUIAaBOB. XUMHMUECKOE 3arps3HEHHE OKpYXKalouleil cpeabl U
ero nociueactsus. Posb xumun B 06ecriedeHH SHEPreTHIeCKOi Oe30MacHOCTH.

Xumusg M 310poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. IIpaBuiia wmcmosb30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Poiab XuMum B pa3BUTUH MEAUIIUHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIe 100aBku. Poiab xumuu B oOecrieueHun
IMUIIEBON OE€30IaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. IIpaBuma Ge3omacHOTO
MCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIILHBIC MaTEpHAIIbI (IIEMEHT, OETOH).

XuUMHS B CETBCKOM X03siiicTBe. OpraHnyecKre ¥ MUHEpaIbHbIC yI00pEHNS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPackKH, CTEKJIO, Kepamuka. MaTepuaibl
IUIS AEKTpOHUKU. HaHoTeXHOIOTHH.

Pacuérhple 3amaun.

Pacuérel: mMacchl BemiecTBa WM o0bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKITUU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIUM, €CJIW OJHO W3 BEIIECTB HMMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTAa PEeakluu, €clid OJHO M3 BEUIECTB JIaHO B BUJE pacTBopa C
OnpeAesi€HHON MacCOBOM JI0JIEd PacTBOPEHHOIO BEUIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA MPOIYKTa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MPU M3YYCHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSATHUH, IPUHATHIX B OTJIEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHA: SIBJICHUE, HAy4HBIA (akT, TUIOTE3a, Teopus,
3aKOH, aHaju3, CHHTEe3, KiIaccupuKanus, TMEepUOJUYHOCTh, HAOIIOJEHHE, U3MEpEeHHe,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKU YPOBEHb, BEIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHME BEILeCTBA, WJICAIbHBII ra3, (QU3UYECKUE BEIUYHUHbBI, EIUHHIIBI
U3MEpEeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kmerka, opraHu3M, OSKocucTema, Ouocdepa, MeTabOIUM3M, MaKpo- U
MHUKpPODJIEMEHTBI, O€JKH, KHUPBI, YIJIEBOJbI, HYKICUHOBBIE KHUCIOTHI, ()EPMEHTbHI, TOPMOHBI,
KpPYrOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.

TexHonOrus:: XUMUYecKasi MPOMBIIIEHHOCTh, METAJUTYprusi, CTPOUTENbHbBIE MaTepUallbl,
CEJIbCKOXO3SUCTBEHHOE IPOM3BOJCTBO, THIIEBas IPOMBIIUIEHHOCTh, (papMareBTH4YecKas
MPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX [penaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XHWMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ynbTaTOB OCBOGHUSA TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHuUs



BBIJICJICHBI CJICAYIONTHNE COCTABJISIONINE: OCO3HAHNE O0YJArOITUMUCS POCCUHCKON TPaXIaHCKON
WUJICHTUYHOCTH, TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECICHHIO;
HaJgu4Yue MOTHBAIlMU K OOYYEHHIO; TOTOBHOCTH UM  CIIOCOOHOCTh  OOYYaromIuxcs
PYKOBOJCTBOBAThCSA TPHUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMAaMH TIOBEICHUS;, HAIUYNE
MPaBOCO3HAHUS, YKOJOTHUECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh ILIEJIM U CTPOUTDH KU3HCHHBIC
IUTaHEI.

JlngHOCTHBIEC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUST» OTPaKaroT cPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUYECKON JCSITEIIbHOCTH 00yUYaIoIUXCsl B TIPOLIECCe peain3aliiu
00pa3zoBaTebHOMN JCATEIHHOCTH.

JIngHOCTHBIE pE3yabTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTpaxaroT cHOPMHPOBAHHOCTH
OTIBITA TIO3HABATEIILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yUYaIoIUXCsl B TIPOIIECCe peain3aliin
00pa3zoBaTebHON JAEATEIHHOCTH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS

OCO3HAHUS 00YUYaAIOIMUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPAB U 00sS3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBUaX MEXKJIUYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3JaHUM YUeOHBIX ITPOCKTOB,
perieHnr y4eOHbIX U TT03HABATEIIbHBIX 3a/a4, BHITIOJJHEHUH XUMHYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY W apTYMEHTHI IPYTHUX
MIPU aHAJIM3€ PA3IUYHBIX BUIOB YICOHOU IEATEITLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIECHUS K HCTOPUYECKOMY W HAydHOMY HACJICJAMIO0 OTEYECTBEHHOM
XUMHU,

YBaXEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUIIOKCHHS
XUMHUHU, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CTh PE3YyNbTaT JUIMTEIbHBIX HAOIIOJICHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTATIBHBIX IOMCKOB, TOCTOSIHHOTO TPy/1a YUEHBIX M TIPAKTUKOB;

WHTEpeCa ¥ T[O3HABAaTEIbHBIX MOTHBOB B TMOJYyYECHHHW U TIOCIEAYIOIMIEM aHau3e
nH(pOpMaIIUU O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OILICHWBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUUYECKHUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHWE W TIOCTYNKH CBOMX TOBApHUIICH C TO3HIHI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U € YIETOM OCO3HAHHMS TIOCIEICTBUN MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMsI TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PHM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOoIeHNs TPaBWJI OE30MacHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HH, B TPYIOBOU JEATEIHLHOCTH;

MMOHUMAaHMsI IICHHOCTH TPaBWJI WHIWBUIYAJILHOTO M KOJUIEKTMBHOTO 0€30TacHOro
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJCACTBUN W HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJCHUS aJIKOTOJI,
HapKOTHUKOB, KypeHHs1);

5) Tpya0BOro BOCIUTAHMS:



KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATEIbCKON IEATeIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pELIEHUM NPAKTHUECKUX 3aJady COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYeHHI0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHUSI K TPy, JIOASIM TPya U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpaeKTOpuu 0Opa30BaHUs,
Oyayuieil npodeccuu 1 peanu3auid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11e€7eco00pa3HOro OTHOLIEHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HH Ha 3emIie;

MOHUMAaHHUS TI100aIbHOTO XapakTepa HKOJIOTHUYECKUX MpoOIeM, BIUSHHUS 3KOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTUKEHUM XUMHH Ui PELICHUS! BOIIPOCOB
paIoOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS JIEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHS MPOTHO3UPOBATh HEOIATONMPUATHBIE SKOJIOTMUECKHUE MOCIEICTBUS MPEeINPUHUMAEMbIX
JNEUCTBUM U NMPEIOTBPALIATH UX;

HAJIM4YUS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYphl, OIBITA
NESITENbHOCTH  OKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
00111eCTBEHHOW TTPaKTUKH;

MOHUMaHMs cHenuUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHaIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpobieM COXpaHEHUsl MPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XUMHUH JJISi COBPEMEHHOW NMBWIM3ALMU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAILHON
KYJIbTYpBI, B PEIICHUH IJI00aIbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKON OE€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreueHny yCIOBUM YCHEIIHOTO TPya U SKOJIOTHYECKH KOM(POPTHON KU3HHU KaXKIOTrO YjeHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: MOHHUMAHMSI CYIIHOCTH METOJIOB IIO3HAHUA,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a M OOBACHEHUS SIBICHUNM OKPYXAIOUIEro MUpa W MPOUCXOAALIUMX B HEM H3MEHEHUH,
YMEHHS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl PEeLIeHUs TpodiieM
B pEAIbHBIX KU3HEHHBIX CUTYAILIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEILCKOM e TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOPa30BaHMIO, K
AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMH TI0 XUMHH B COOTBETCTBHHM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeCa K OCOOCHHOCTSM Tpyda B pa3auvHbIX cdepax mnpodeccnoHamTbHON
JESTEITbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE pe3ybTaThl OCBOEHHS MPOTPaMMbl MO XMMHUU HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HayuMble 1715 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHYAIOIIMXCS MEXKIUCIHUIUIMHAPHBIE
(MexnpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
u crienuuKy METOJIOB O3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHeprus, sIBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPUHIMIL, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHue, HAOMI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble  y4eOHble  JeiicTBUS  (MIO3HaBaTelbHbIE,  KOMMYHHKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaromye GopMUpoBaHWE (PYHKIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIETEHIIMH 00y4aroluxcs;

CIOCOOHOCTh ~ OOyYalOIIMXCS  KCIOJIb30BaThb  OCBOEHHBbIE  MEXAUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4ueOHbIE AEHCTBHUA B I[I03HABATEIBHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPa)KalOT OBJIAJCHHWE YHUBEPCAIbHBIMH yYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

1) 6a30Bble JornuecKue AecTBUS:

CaMOCTOSITEIPHO (OPMYJIMPOBATh M aKTyaIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTNpENeNATh IENU NeATEeILHOCTH, 3a]aBas TapaMmMeTpbl U KPUTEPUH HX JTOCTHKCHUS,
COOTHOCHUTB PE3YJbTATHI ACSITCIBHOCTU C TOCTABJICHHBIMHU IICIISIMH,

WCIIOJIb30BaTh TMPU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIACIITH
XapaKTepHbIC TPU3HAKKM TIOHATHH W YCTaHABIMBATH MX B3aWMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIHE TIOHITHS JJIs1 0ObSICHEHUS OTIIEIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYECKUX PEaKIIHil;

yCTaHaBJIUBATh MPUYUHHO-CIICJICTBEHHBIC CBSA3U MEXKTY N3Yy9aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYKICHHS (MHIYKTHBHBIC, JCHYKTUBHBIC, II0 aHAJOTHH),
BBISBJSITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX, (HOPMYIUPOBATH
BBIBO/JIbI U 3aKJTIOUCHUS;

MPUMEHATHh B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, TPEe0OPa30BBIBATH MOJICIBHBIC MPEJACTABICHUS — XUMHUYECKUH 3HAK (CIMBOJI) DJIEMEHTA,
xuMudeckas (opmysa, yYpaBHCHHE XHUMHUYCCKOW PEAKIMU — TPH PEIICHUH Yy4eOHBIX
MMO3HABATENBHBIX W TMPAKTHUYECKUX 3ajad, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaeMBbIX BEIIECTB M XUMHUYECKUX PEAKIIH.

2) 0a30BbBIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHMS BEIICCTB U XUMHUECKUX PEaKIINA;



dbopMmynupoBaTh LEIM M 33Jayd  HUCCIEIOBAHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KayecTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOpMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BIIaJIETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IUTAHUPOBAHUS M TPOBEICHHUS YUECHHYECKHUX
AKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IPOIIECcca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (opMyaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCICIOBATEIBCKOM M TPOCKTHON NEATEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB peIlIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAYYHO-MOMYJSIpHAsS
JuTepaTypa XHUMHYECKOTO COJepXaHHus, CHpaBO4YHbIe TMocoOusi, pecypcbl HMHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoCchl W MPHUMEHSTHh pa3IUYHble METOJIbl MpHU IOUCKE U OoTOOope
nHpopmMalry, He0OX0AUMOM /7Sl BBITIOJIHEHHsI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

pUOOpEeTaTh OMBIT KCIOJIb30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BHIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBiIeHUsT WHPOpMaUu (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKU U IPYTHUE);

UCIOJIb30BAaTh HAy4yHBIM fA3BIK B KadyecTBE CpeACTBa MpU padoTe € XUMHYECKOU
nHpopMalel: NPUMEHATh MEXIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (pOopMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIT0JIb30BaTh 3HAKOBO-CUMBOJIMNYCCKUEC CPEACTBA HATTIAAHOCTH.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

3a/1aBaTh BOTIPOCHI 10 CYIIECTBY 00OCYKIa€MOM TEeMBbI B X0JI€ TUAJIOTa U/WUIN TUCKYCCHH,
BBICKA3bIBATh WJIeH, (OPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATENBHOM AESATETBbHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
AKCHEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOMCTB H3YyYaeMBIX BEIIECTB,
peaiMzanuu yueOHOTro MpoeKTa, U (OPMYIHPOBATH BBIBOJBI MO pe3ylbTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHU IMyTEM COTJIACOBaHMSI MO3ULIUHN B X0/1€ 00CYKIEHUSI 1 0OMEHa MHEHUSMHU.

PeryasiTuBHbIe YHUBEPCAJbHbIEC Y4eOHbIE JeCTBUSA:



CaMOCTOSITEIIFHO TUIAHHUPOBATh M OCYIIECTBISITH CBOIO IMMO3HABATEIBHYIO JESTEIHHOCTD,
ompenenss e€ mear W 3aJadd, KOHTPOJIHMPOBATh M MO Mepe HEO0OXOJAWMOCTH KOPPEKTHPOBATH
npe/yUlaraeMblii aITOPUTM JIEHCTBHIA TPU BBITIOJHEHUH YUEOHBIX M MCCIIEIOBATEIBLCKUX 3aiad,
BBIOMpaTh Hanbosee F3(h(HEKTUBHBIN CIOCOO UX PEIIEHUsS C YIETOM TOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XHMHHU Ha YriyOJIEHHOM YpOBHE Ha
YpOBHE CpeIHero ooOmiero o0pa3oBaHWs BKIIOUYAIOT crenupuYecKue Ui ydeOHOTO mpeaMera
«XUMUS» Hay4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUIH MO OCBOCHUIO, MHTEPIPETAUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JACATEILHOCTH TI0 TOJYyYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHWUH B Pa3IMYHBIX YYEOHBIX CHUTYAIMsX, a TaK)KEe B PEAITbHBIX JXKHU3HCHHBIX CHTYaIlHsX,
CBSI3aHHBIX C XUMHEH. B mporpaMme mo XMMHH MPEIMETHBIC PE3yIbTaThl MPEACTABICHBI IO
roJiaM U3y4eHHS.

10 KJIACC

[IpenmMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(OpMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAYEHWU OPraHMYecKOol XHWMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ pPOJIM B 00eClieueHUH YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA B
pelieHur MpoOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKOW M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUIHNHBI, CO3JaHUM HOBBIX MaTEpHallOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B oOecreueHUun
paIMOHAIBLHOTO MPHUPOJOTIONL30BaHuUs, B ((OPMUPOBAHUH MHUPOBO33PEHUS M OOLIEH KYIbTYpPbI
YelloBEeKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBbIO U
MPUPOIHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATaoIIne
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO M JJIEKTpOHHas o0oJiouka aroma, s-, p-, d-
aTOMHbIE OpOUTalld, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHash Macca, MOJISIpHBIM O0O0BEM, YIIIEpOJIHBIN CKeNeT,
(GyHKIMOHATBHASA TPYIA, paaWKal, CTPYKTypHbIe (Gopmyinsl (pa3BEPHYTHIE, COKpaII¢HHBIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUN PN, TOMOJIOTH, YrieBOAOPOIbl, KHCIOPOA- M a30TCOJeprKallue
OpraHUYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHCHUS; TEOPHUH, 3aKOHBI (mepuoauveckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS
opranndeckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHMSI MAacChl BENIECTB, 3aKOH
COXpaHEHHsS U TPEBpAIICHHUs SHEPrUM NPH XUMHUYECKUX pEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllUe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH W CHCTEMHOCTH XHMMHUECKUX SIBICHUN; TWPEICTABICHHUS O MEXaHH3Max
XUMHUYECKUX peaKlud, TEepMOAUHAMHUYECKMX W KHHETHYECKHX 3aKOHOMEpPHOCTIX HUX
MPOTEKAHUS, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoJIeKyJax (MHIYKTHUBHBIM U
Me3oMepHbIH 3 dekThi, opuentanTell u Il poxa); dakromorumueckue CBeIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301aCHOM HCIOJIb30BaHUH BaXKHEHUIITNX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON J[eATENbHOCTH YEJOBEeKa, OOIIMX HayYHbIX MPHUHIMIIAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA IPUMEPE MTPOU3BOJICTBA METAHOJIa, TepepaboTKu HEPTH);



cOpPMUPOBAHHOCTh ~ YMEHMI:  BBISBISATH  XapaKTEpHble  MPU3HAKU  TOHSTHH,
YCTaHABIMBATbUX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOUIUE MOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI;

c(hOpMUPOBAHHOCTh YMEHUI:

MCIO0JIb30BAaTh XMMHYECKYIO CHUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIECTB;

COCTaBIISAITh YpPaBHEHMS] XUMHUYECKMX peakIuid U pacKpelBaTb HX CYIIHOCTB:
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMA MOCPEJCTBOM COCTABIIEHUS  DJIEKTPOHHOTO
OamaHca STHUX peakUui, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBJICHHMSI HX IMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABJIMBATh MOJEIM MOJIEKYJ OpPraHMYeCKWX BEIIEeCTB I WJUIIOCTpAllMM UX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAATICKHOCTh U3YYEHHBIX OPraHUUECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpylnie COeIMHEHUH, 1aBaTh UM
Ha3BaHus Mo cucreMarndeckoil HoMeHknarype (IUPAC) u npuBoaUTh TpUBHAIbHBIC HAa3BaHUS
JUIs  OTAETBbHBIX TMPEACTaBUTENCH OpPraHMYeCKUX BEUIeCTB (STHJICH, AaleTHJIEH, TOIyoll,
[NIMLEPUH, STUICHIJINKONb, (GeHos, GopManbIeruj, aueTalbIeruj, aleToH, MypaBbHHAS
KHUCIOTa, YKCYCHasl KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWIIMH, TUBUHUJL, U30IIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BHUJA XUMHYECKOW CBSI3U B OpPraHUYECKUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U T-CBS3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHHUSI TEOPUU CTPOEHHUS OPraHu4YeCKHX
BemecTB A. M. BytiepoBa a1 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHUW XapaKTepu3OBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMUMHYECKHE CBOMCTBA TUMMYHBIX NMPEACTABUTENCH pPa3TUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, aJKaJWEHOB, AJKWHOB, apOMaTHYECKHUX YIIJIEBOJOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, IU- U TIOJHCAXapUIOB),
WUTIOCTPUPOBATh TEHETHMUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIUX
XMUMHUYECKUX PEaKLUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyt;

cOpMUPOBAHHOCTh YMEHHUS MOJATBEPKJAaTh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBHUCHUMOCTH PEAKUHOHHOW CHOCOOHOCTH OpPraHMYECKHUX COEAMHEHMH OT KpaTHOCTU M THUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYIII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOJHOTO CHIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHUE
MPOJAYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMII O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUSI — HaONIOJIEHUHU, W3MEPEHUHU, MOJEIUPOBAHUH, OHKCIEPUMEHTE (pEaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHATHOCHOBHBIE  OINEpali  MBICIUTEIbHON
NESITeNbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTHU3allMIo, BBISIBICHUE
MPUYHUHHO-CIIEICTBEHHBIX CBSA3EH — JJIsl U3y4eHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHil;

c(OpMUPOBAHHOCTh YMEHUI1: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C MOHATUSIMHU U
MPEJCTaBICHUSIMU  PYTUX €CTECTBEHHO-HAY4YHBIX MpeaAMeToB s 0ojiee  OCO3HAHHOTO
MOHUMAaHMS CYLIHOCTH MaTepHaJbHOTO €JUHCTBA MHUpPA, MCIOJb30BaTh CHUCTEMHbIE 3HAHMS IO



OpraHMYeCcKON XUMUU JJIsi OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4qHYIO IpUPOLY;

cOpMUPOBAHHOCTh YMEHHUW: MPOBOJUTH pacu€Thl MO XHUMHUYECKUM (opmynaMm U
YpaBHEHUSAM XHMHUYECKUX pPEaKIMi C UCHOJb30BaHUEM (PU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIUX BEIIeCTBa C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKIACHUIO XUMHUUYECKON (POpPMYIbI BEllecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C MO3UIUN
9KOJIOTMYECKON Oe30MacHOCTH MOCHEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOM MAEATEIHLHOCTU
YelloBEKa, CBS3aHHON ¢ mepepabOTKOM BEIIECTB, HCIOJb30BAThIIONYyYEHHbIE 3HAaHUA IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYALUSAX, CBSI3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHUI: CaMOCTOSITENIbHO IUIAHUPOBATH U MPOBOAUTH XUMUYECKUUN
AKCHEPUMEHT (IOJTyYyeHHE U U3yYeHHE CBOMCTB OPraHMYeCKUX BEIIECTB, KAUECTBEHHBIEC PEaKI[UU
YIIEBOJAOPOJOB PA3IUYHBIX KIJIACCOB M KHUCIOPOACOJECPXAIIUX OPraHUYECKUX BEIECTB,
pelleHre OHKCIEPUMEHTAJIbHBIX 33Jad IO pPaclO3HABaHMIO OPraHUYECKHX BEIIECTB) C
coOmoleHeM MpaBwiI  0E30MacHOro0  OOpaimieHuss ¢ BemecTBaMd W JaOOpaTOPHBIM
obopynoBanuemM, (HOpMyIUpOBATH I€Jb HMCCIECIOBAHUS, MPEACTABIATh, B pasaudHoOu (opme
Pe3yNIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOo1aTh TIpaBUjIa KOJIOTHYECKH IIEIeCO00pa3sHOr0 TOBEACHHS B OBITY W TPYIOBOM
NESITENbHOCTH B IIENIAX COXPAHEHUSI CBOETO 3J0POBbs, OKPY)KAIOIIEH NPUPOTHON Cpeasl U
JNOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OIMACHOCTh TOKCHUYECKOTO JACWUCTBUS HA YKUBbIE OPraHU3MBbI ONpEeAETEHHBIX
OPraHM4eCcKUX BEIIECTB, MOHUMas cMbich noka3arens [1JIK;

aHAJIM3UPOBATh  1€I€COO0pPa3HOCTh  MPUMEHEHHUS  OpPraHUYEeCKHUX  BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0J1b3;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANPABICHHBIM TOUCK XUMHYECKOM
nH(poOpMallMKd B pa3jIMYHBIX MCTOYHHMKAaX (HayyHas U y4eOHO-Hay4Hasl JUTeparypa, CpelacTBa
MaccoBoil uH(popMauuu, MHTepHET U JApyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuro, nepepadaTeiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBUHU C IMOCTABIICHHON yueOHOM
3a7a4en.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OcBOeHUs Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH NMPEICTABICHUN: O MaTEPUATIFHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTAX
Y TO03HABAE€MOCTU SBJIEHUN MPUPOJIBL, O MECT€ M 3HAYCHHUH XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJid B 00ecTeyeHNH YCTOWYMUBOTO Pa3BUTHUS, B PELICHUU MPOOIEM IKOJIOTUYECKOM,
SHEPreTHYeCcKOM W THUIIEBONH Oe30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  SHEpPruM, B  OOECHEYEHHWU  PAlMOHAIBHOTO
MIPUPOIOIOIIB30BaHus, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEN KyIbTyphl YEIOBEKa, a TAKXKE
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATaollne
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, NEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToMa, THOpUIU3AIMS
aTOMHBIX OpOuTaneil, HMOH, MOJEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTEMEHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJE€HTHas, HWOHHAas, MeTaJIn4yecKas, BOJOPOHAsA),



KpUCTAJIIMYECKas pemeéTKa, XUMHUYecKas peakius, pacTBOP, 3JICKTPOJMTHI, HEIIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAs]  JUCCOLMAUs, CTEeNeHb JUCCOIMAIMM, BOJOPOJHBIM  MOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TETIOBOM A(PHEKT XUMUUYECKON peakiuu, CKOPOCTh XUMHUUYECKOI
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOPUUM U 3aKOHBI (TEOpHsSl AIEKTPOIUTUUYECKOM
auccouuranuu, nepuoaudeckuil 3akon J[.M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB,
3aKOH COXPAaHEHHUS U MPEBpAIllEHUs HEPIHH MPHU XUMHUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJITMYECKHUH S3bIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JIeKAlllie B OCHOBE MOHMMAHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XMUMHYECKUX SIBJICHUI; COBPEMEHHBIE TMPEICTABICHUS O CTPOCHHWU BEIIeCTBA HAa aTOMHOM,
MOHHO-MOJIEKYJIIPHOM ¥  HAJAMOJEKYJISIPHOM YpPOBHSX; NPEICTaBICHUS O MEXaHU3Max
XUMHUYECKUX peakUuui, TEepMOJUHAMUYECKMX M KHHETHYECKMX 3aKOHOMEpPHOCTSX HUX
MPOTEKaHUS, O XMMHYECKOM paBHOBECHM, pacTBOpax M  JUCIEPCHBIX  CHCTEMax;
(akTosoruuecKrue CBEICHHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH U 0€30M1aCHOM HCIOIb30BaHUU
BOKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U NPAKTHUECKON JAEATEIbHOCTH 4YelOBEKa,
o0LIMX HAYyYHBIX MPUHIHUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKU MOHATHUI, YCTaHABIMBATD
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPHU ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPAILLICHUN;

c(OpMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XHMHUYECKYIO CHUMBOJHMKY JJISi COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OMPENIEIATh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKOW CBSI3M (KOBaJIGHTHAasl, MOHHAs, METaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOICTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3W W TUINA KPUCTAUIMUECKOW PEIETKA, OOMEHHBIM U TOHOPHO-aKIIEMTOPHBIH
MEXaHHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUHU: KiIaccu(UUUPOBATh: HEOPraHMYECKHWE BEIIEeCTBA IO HX
COCTaBY, XMMHUYECKUE PEAKIMH IO Pa3WYHBIM MPHU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY OS(PQeKTy peakluud, H3MEHEHUIO CTElEHEH OKHUCIICHUS 3JEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajiu3aTropa M APYTHE); CaMOCTOSTEIBHO BHIOMpPATh OCHOBAaHHS M
KpUTEPUH JUI KJIacCU(PUKALIUU U3yYaEMBIX BEIIECTB U XUMUUYECKUX PEaKIUi;

cOpMUPOBAHHOCTh YMEHHSI PpacKpblBaThb CMBICI mepuoauueckoro 3akona JI. W.
MenpaeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (DYHKIINH,

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUUYECKUX DJJIEMEHTOB MepBoro—4eTBéproro mnepuonoB Ilepuomnueckoit cucremsr .M.
MenpeneeBa, UCMONb3Yysd MOHATHS «IHEPIETUUYECKUE YPOBHMY», «IHEPTETUUYECKUE TOTyPOBHUY,
«s-, p-, d-aroMHBIE OpOWUTAIN», «OCHOBHOE M BO30YXJICHHOE HHEPreTUYECKUE COCTOSIHHS
aToMa»; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHYECKHUX OJEMEHTOB U UX
COeMHEHMH 1o TiepuoaaM u rpynnam Ilepuoauueckoid cucrtemsl [l. 1. MenaeneeBa, BaJe€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHH: XapaKTepu3oBaTh (OMHUCHIBaTh) OONIME XUMHYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAaHHE TN'€HETHYECKOW CBSI3U
MEX1y HEOPTraHUYECKUMU BEIIECTBAMU C MIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;



c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
pPEeaKIHii MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OalaHca ATHUX PEAKIUi; peaKIuii MOHHOTO
oOMeHa MyTéM COCTaBJIEHHUS HX IOJHBIX WU COKpaUIEHHBIX HOHHBIX YpaBHEHHI; peakiuii
TUPOJIN3a; pPEeaKUUid KOMILIEKCoOOpa3oBaHus (Ha MpUMEpe THUIPOKCOKOMIUIEKCOB LMHKAa U
ATIOMUHHS);

cOpMUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakiuii ¢ y4y€TOM HMX DHHEPreTUYECKUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHHS CKOpPOCTU
XMUMHYECKON peakIi B 3aBUCUMOCTU OT Pa3IM4YHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEUICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BJIUSHUEM BHEIIHUX Bo3nercTBui (punHiu Jle [llaTtense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKalllhe B OCHOBE
MPOMBIIIJIEHHOTO TIOJMYyYeHHUs] CEpHOM KHUCJIOThI, aMMHaka, oOOIluWe HaydyHble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; ILEJIECOOOPAa3HOCTh NPUMEHEHUSI HEOPraHMYEeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0J1b3;

c(hOpMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHUMA
NpUpOAbl — HAONMIOJEHHE, HW3MEpEeHHEe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peasibHbli U
MBICJIEHHBI), UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUsS MPUMEHSTh 3TH 3HAHUA MpU
SKCHEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB M Ui OOBSCHEHUS XUMHYECKHUX SBIICHUH,
HMMEIOLIUX MECTO B MPUPOJE, MPAKTUUECKOM JAEATEIHLHOCTH YEJIOBEKa U B IOBCEJHEBHON KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISIBIISITH B3aMMOCBSA3b XUMHUECKUX 3HAHUM C MOHATUSMU U
MPEJCTaBICHUSIMU  PYTUX €CTECTBEHHO-HAY4YHBIX IMpeaAMeToB sl 0ojiee  OCO3HAHHOTO
MMOHUMAaHUS MaTEPHAILHOTO €TMHCTBA MHUPA;

c(OpMUPOBAHHOCTh YMEHHS TIPOBOJUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAcTBOPE» U «MOJISIpHAs KOHIIGHTpAIUs»; Macchl BellecTBa Uiu 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOTO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNs paCTBOPOB KUCIOT
W IeJoYeld ¢ M3BECTHOM CTEMEHbIO MCCOIMAIMH; Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOJIyKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEUIECTB JaHO B BUJE PacTBOpa C ONpeneiaEHHON
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE (MMEET MPUMECH); HOJHU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATH U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (MPOBEIECHUE PeaKuii HOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONpeAeTICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBI0 MHIMKATOPOB,
W3Y4YEeHHE BIMSHUSA pPa3INYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIMH, pelIeHue
AKCIEPUMEHTAIBHBIX 3a/a4 1o TemaMm «Metamisl» U «Hemeramib») ¢ coOMoIeHUEM MpPaBUI
0e30macHOTO OOpalleHusl ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pynOBaHHEM, (HOpMYyIUPOBATH
Lenb HCCIeNI0BaHUS, TMPEACTaBIATh B pa3iuyHOM Qopme pe3yabTaThl HIKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATHUX JOCTOBEPHOCTD;

chOopMUPOBAHHOCTh YMEHUM: COONIOAATh MPaBUia MOJB30BAHUS XUMHUYECKON TIOCYION U
nabopaTopHbIM 000pyIOBaHKEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHSIMHU
[0 BBINOJHEHHUIO JAa0OPATOPHBIX XUMHYECKHX OIBITOB, 3KOJOTHYECKHU IIeJIecO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Karoled NPUPOJHOW Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATH
OTACHOCTh TOKCHYECKOTO ACWCTBMSI HA >KMBBIE OPraHU3MBbl OMpPENENIEHHBIX HEOPTaHUYECKHX
BEIIECTB, MOHUMAas cMbIc noka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANPABICHHBIM TMOUCK XUMHYECKOM
nH(pOpMallMKd B pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4yeOHO-HAy4Hasl JUTeparypa, CpelacTBa



MaccoBoil wuHpopmanmu, WHTEpHET W Apyrue), KPUTUYECKH aHAIM3HPOBATHXUMUYECKYIO
nHpopManuoo, nepepadaThiBaThe€ M WCIOJIB30BATHB COOTBETCTBHUHU C TOCTABJIICHHOW Yy4eOHOM
3a7a4en.
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[Tepuoanueckuii 3aKOH U

1.1 Ilepuoauueckas cucrema 9 1
XUMUYECKHX dyieMeHnToB [[. U.
MenneneeBa
12 CrtpoenueselecTna. 1 |
MHuoroo0pa3ueBeriecTs
1.3 XUMHUUYECKUEPEAKIIUN 19 1 3
Uroronopazneny 39
Pasnen 2.HeopranuveckasixuMusi
2.1 Hewmeranns 31 1
2.2 Merasuibl 23 1 2
Uroronopazneny 54
Paszjnen 3.Xumus u ;Ku3Hb
31 MeTo bl TO3HAHUS B XUMHH. 9
' XuUMUS U KU3HD
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 5 2

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KosmmuectBouacon
JIeKTPOHHBbIeM(PPOBHICOOPA30BATEIbH
Temaypoxa Bce Konrpoububiepa | IIpakTuyeckuepa
n/ blepecypchl
I ro 00TBI 00TBI
IIpeamer u 3HaueHue
OpraHMYECKON XUMUH, 1 https://m.edsoo.ru/ff0d2d50
IIpEJICTaBICHUE O MHOI000pa3uu https://resh.edu.ru/
OPraHUYeCKUX COCTMHEHUIN
DJNEeKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
yHIep ..( https://m.edsoo.ru/ff0d2d50https://resh.edu
BO30YKIEHHOE COCTOSTHUS). 1 Y
BaneHTHBIEBO3MOKHOCTHATOMAYTIT —
epoa
XuMUYecKasi CBSI3b B OPraHUYEeCKUX
coeMHEeHUsAX. MeXaHu3Mbl 1 https://m.edsoo.ru/ff0d2d50https://resh.edu
00pa3oBaHUs KOBAJICHTHOU CBSI3H, .ru/
crocoOBI pa3peIBa CBS3EH
Teopus cTpoeHMsI OpraHM4YEeCKUX 1 https://m.edsoo.ru/ff0d2d50https://resh.edu
coemunenuit A. M. byrneposa .ru/
Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 https://m.edsoo.ru/ff0d2d50https://resh.edu
3¢ deKTH B MOJIEKYIIax .ru/
OPraHUYeCKUX COCTMHEHUIN
IIpencrasnenue o knaccupukanuu
P ¢ https://m.edsoo.ru/ff0d2d50https://resh.edu
U CHCTEeMaTH4YeCcKasi HOMEHKJIATypa 1
./
(IUPAC) oprannyeckux BELIECTB




Knaccugukamus peakuii B
OPraHu4eCKO XUMHH

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

Cucrematusanus u 00001enue
3HAHUH 10 TEME

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

ATNKaHBI: TOMOJIOTHYECKUH PsIJI,
obmias opMyna, HOMEHKIIATypa u
HU30MEpHS, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

10

duznueckrue U XUMUYECKUE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

11

[Muknoankansl: oomIast popmyna,
HOMEHKJIATYpa ¥ U30MEPHH,
0COOEHHOCTH CTPOCHHS U
XHMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

https://m.edsoo.ru/ff0d2d50

12

HaxoxneHnue aJikaHOB B IPUPOJIE.
CrniocoObI mosryueHus u
IIPUMEHEHHE AJIKAHOB

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

13

Pemrenne pacy€THbIX 3a/1a4 Ha
OIIpEJIETICHUE MOJIEKYIIIPHON
(hOpMyITBI OPraHUYECKOTO
BEIIECTBA 10 MACCOBBIM J0JISIM
aTOMOB 2JIEMEHTOB, BXOSAIINX B
ero cocra. CucremaTu3anus u
000011IeHne3HaHHITTOTEME

https://resh.edu.ru/

14

Pemrenne pacy€THbIX 3a/1a4 Ha
OIIpEJIETICHUE MOJIEKYIIIPHON
(hOpMyITBI OPraHUYECKOTO

https://resh.edu.ru/




BEIIECTBA 110 MACCOBLIM JIOJISIM
aTOMOB 32JICMCHTOB, BXOJAIIIHUX B
ero cocraB. CucremMaTusanus u
0000IIIeHNE3HaHNIATIOTEME

AJNKEeHBI: TOMOJIOTHYECKUH PsiJI,
obmras popmysa, HOMEHKIATYpa,

https://m.edsoo.ru/ff0d2d50https://resh.edu

15 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE o/
crpoerue Moiekya. CTpyKTypHas 1 =
IIUC-TPAHC-U30MEPHIATIKEHOB
q)ngquCKHe 1 XHMITECKHe https://m.edsoo.ru/ff0d2d50https://resh.edu
16 CBOMCTBA AJIKCHOB. /
[IpaBuroMapkoBHHUKOBA -
17 CrniocoObI mosryueHus u https://m.edsoo.ru/ff0d2d50https://resh.edu
MIPUMEHEHHE AJTKEHOB JTu/
[IpakTnueckas padborta Ne 1 o teme
18 "TlonydeHne aTUIIEHA U U3yUEHHE https://resh.edu.ru/
€ro cBoucTB"
Pemrenne pacy€THbIX 3a/1a4 Ha
19 ONPEJIEIIEHIE MOTEKYIAPHOI https://resh.edu.ru/
(hOpMyITBI OPraHUYECKOTO
BEIIECTBA
AJKagueHbl: CONPSKEHHBIE,
20 M30JIMPOBaHHbIE, https://m.edsoo.ru/ff0d2d50https://resh.edu
KymynupoBaHHble. OCOOEHHOCTH ru/
AIIEKTPOHHOTO CTPOCHUS
21 XHUMHUYECKNECBONCTBACOIPSKEHHDI https://m.edsoo.ru/ff0d2d50https://resh.edu
XIUEHOB JTu/
22 CrniocoObI mosryyeHus u https://m.edsoo.ru/ff0d2d50https://resh.edu




NMPUMCHCHUC aJIKAANCHOB

ru/

AJKUHBI: TOMOJIOTUYECKUH P,
obmras popmysa, HOMEHKIATYpA,

https://m.edsoo.ru/ff0d2d50https://resh.edu

23 AJNIEKTPOHHOE U MPOCTPAHCTBEHHOE /
CTPOCHHUE MOJICKYII, PHU3UUECKUE L
CBOMCTBA
. https://m.edsoo.ru/ff0d2d50https://resh.edu
24 XHUMHUYSCKUECBOMCTBAAIKUHOB T/
)5 KavecTBeHHbIE peakiiuy Ha https://m.edsoo.ru/ff0d2d50https://resh.edu
TPOHHYIO CBSI3b ru/
%6 CriocoOsI MmoTydeHus u https://m.edsoo.ru/ff0d2d50https://resh.edu
MIPUMECHCHHE AJTKUHOB JIu/
27 Pemerme saart: pacqéTI:I 1o https://resh.edu.ru/
YPaBHEHHIO XUMHUYECKOW PEAKIINU
)3 CI/ICTeE/IaTmauHﬂ 1 000011ICHIE hitps://resh.cduru/
3HAHHH 10 TEME
ApeHbI: TOMOJIOTUYECKUM PA/I,
0bmast GopMyIIa, HOMEHKIATYPa. https://m.edsoo.ru/ff0d2d50https://resh.edu
29 DNEKTPOHHOE U MPOCTPAHCTBEHHOE o/
CTPOCHHE MOJIEKYJT OCH30J1a U —
TOJTyoJIa, UX (PU3NUECKHUE CBOWCTBA
30 XUMUYECKHE CBOWCTBA aPEHOB: https://m.edsoo.ru/ff0d2d50https://resh.edu
peaKIny 3aMeIeHUs .ru/
XMMHECKHE CBOHCTBA apCHOB: https://m.edsoo.ru/ff0d2d50https://resh.edu
31 peaxkuy IpUCcOEeINHEHNS, T/
OKHCJICHHE TOMOJIOTOB OEH30J1a T
0 Oco0CHHOCTHXUMHUYECKHUXCBOMCTBC https://m.edsoo.ru/ff0d2d50https://resh.edu

THpOJIa

ru/




Pemrenne pacy€THbIX 3a/1a4 Ha
OIIpENIETICHUE MOJIEKYIISIPHON

33 https://resh.edu.ru/
(hOpMyITBI OPraHUYECKOTO
BEIIIECTBA
34 CriocoOsI MmoTydeHus u https://m.edsoo.ru/ff0d2d50https://resh.edu
IIPUMEHEHNE aPEHOB ru/
Pacuérel o ypaBHEHUSIM
35 NUIMITTICCIIT pEartiitt. https://resh.edu.ru/
CucremaTu3aiys u 0000IICHIE
3HAHUM MO TEME
['enernueckas cBsI3b MEKIY
36 Pa3IMYHBIMU KJIacCaMu https://resh.edu.ru/
YIJIE€BOA0POJIOB
37 Hpupoztbiit ras. Tlomyrrsie https://resh.edu.ru/
He(TSAHBIC Ta3bI
33 KameHHBIH yroJib ¥ IPOIYKTHI €r0 htps://resh.edu.ru/
nepepadboTKu
Hegrrs 1 criocoGer e€ nepepabotin. https://m.edsoo.ru/ff0d2d50https://resh.edu
39 [IpumeHeHnenpoyKkToBIEpepadoT
KuHEPTH L/
['enernueckas cBsI3b MEKIY
40 pPa3IMYHBIMU KJIaccaMu https://resh.edu.ru/
YTJIE€BOA0POJIOB
l"anorenonpon3BoHbIE
A1 YTJIE€BOAOPOJIOB: 3JIEKTPOHHOE https://m.edsoo.ru/ff0d2d50https://resh.edu
CTPOEHHUE; PEAKLIUH 3aMEIICHUS .ru/
rajoreHa
42 JlelicTBHE 1IE€T0OUECH Ha https://resh.edu.ru/




raJIOreHIIPOU3BOIHBIE.
BzaumoneiicTeue
JIIATAJ0reHaJKaHOB C MarHueM 1
IIUHKOM

Cucrematusanus u 00001enue

https://m.edsoo.ru/ff0d2d50https://resh.edu

43 3HAHUU MO pa3aeny o/
"VrieBoaopo s —
44 ,IfOHTpOHBHaH pa?OTa Ho Teme https://resh.edu.ru/
YrneBo1opoabt
[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psi,
45 obumas popmyna, crpoce https://resh.edu.ru/
MOJIEKYIT, H30MEepHs,
HOMEHKJIATypa, KIacCHu(pHUKaIus,
(dusznueckue CBOMCTBa
AMMIECKIE CBOHCTEA https://m.edsoo.ru/ff0d2d50https://resh.edu
46 MpeAeNIbHBIX OJTHOATOMHBIX T/
CIIUPTOB
(mocobet noxysexHs 1 https://m.edsoo.ru/ff0d2d50https://resh.edu
47 MPUMEHEHHE O0THOATOMHBIX T/
CIIUPTOB
[TpocTeie 3¢upsl: HOMEHKIIATYpa U
43 M30Mepusi, 0COOCHHOCTH https://m.edsoo.ru/ff0d2d50https://resh.edu
(UBHYECKUX U XUMUYECKHIX .ru/
CBOICTB
MHOroaroMHbI€ CIIUPTBHL:
49 STUJICHTJIUKOJb U TJIULEPUH, UX https://m.edsoo.ru/ff0d2d50https://resh.edu

¢bu3nvecKkrue 1 XUMHYECKUE
CBOMCTBA

ru/




CrniocoObI mosryueHus u

https://m.edsoo.ru/ff0d2d50https://resh.edu

50 MPUMEHEHHE MHOTOATOMHBIX T/
CIIUPTOB
eror: CTpoeHHf MOTICIYIRL https://m.edsoo.ru/ff0d2d50https://resh.edu
51 ¢bu3nveckne CBOWCTRA. o/
TokcnyHOCTh(GEeHOTA —
. https://m.edsoo.ru/ff0d2d50https://resh.edu
52 XumuueckruecBorcTBageHoa Y
53 CriocoOsI MmoTydeHus u https://m.edsoo.ru/ff0d2d50https://resh.edu
npuMeHeHne GpeHoa ru/
IIpakTnueckas padora Ne 2.
54 Perrenune skcrepuMeHTaIbHBIX
3aja4 rno teme "CrupTsl U
benomsr"
55 CucremaTu3aiys u 0000IIeHIE
3HAHUH 10 Teme
Anbaeruipl ¥ KETOHBI:
ANIEKTPOHHOE CTPOCHHE
56 KapOOHHMJIEHOW TPYIIIBL; https://m.edsoo.ru/ff0d2d50https://resh.edu
TOMOJIOTHYECKHUE PSAIBI, 001Ias 1u/
dbopmyna, uzomepus u
HOMEHKJIaTypa
57 ANbIeTUIBI U KETOHBI: (PU3UUYECKUE https://m.edsoo.ru/ff0d2d50https://resh.edu
CBOWCTBA; PEAKI[UK MPHUCOCTUHEHHSI 1u/
PeaKmii OKACIIEHI https://m.edsoo.ru/ff0d2d50https://resh.edu
58 KaueCTBEHHBIC pPEaKIINU T/
aJIbJICTU/IOB U KETOHOB
59 CriocoOBI MOJTydeHUs albJACTHI0B U https://m.edsoo.ru/ff0d2d50https://resh.edu




KECTOHOB

ru/

OAHOOCHOBHBIE TIPEEIIbHbBIE
KapOOHOBBIC KUCIIOTHI,

https://m.edsoo.ru/ff0d2d50https://resh.edu

60

OCOOCHHOCTH CTPOCHHS UX .ru/

MOJICKYJT

Hsomepist i HOMEHIUTATypa https://m.edsoo.ru/ff0d2d50https://resh.edu
61 KapOOHOBBIX KUCJIOT, UX /

¢du3nveckue cBOWCTBa -

XHMITECKHE CBOHCTBA https://m.edsoo.ru/ff0d2d50https://resh.edu
62 MpeAENIbHBIX OJTHOOCHOBHBIX o/

KapOOHOBBIX KHUCIIOT —

OCO0OEHHOCTH CBOWCTB
63 MYpPaBbUHOMN KUCIIOTHI. https://m.edsoo.ru/ff0d2d50https://resh.edu

Muoroo6pasue kapOOHOBBIX ru/

KHCJIOT

OcoOCHHOCTH CBOMCTB:

HETpeAeTbHBIX U apOMAaTHICCKUX

KapOOHOBBIX, TUKAPOOHOBBIX, https://m.edsoo.ru/ff0d2d50https://resh.edu
64 THJIPOKCUKAPOOHOBBIX KUCIIOT. /

[TpencraBUTEIMBBICITNXKAPOOHOBHI LUE

xkuciotT IlousTue o

MIPOU3BOIHBIXKAPOOHOBBIXKHCIIOT
65 CriocoOsI MmoTydeHus u https://m.edsoo.ru/ff0d2d50https://resh.edu

pUMeHeHHe KapOOHOBBIX KHCIOT .ru/

Cnosibie SQHpEI: roMonorHecKnii https://m.edsoo.ru/ff0d2d50https://resh.edu
66 psia, obmas opmyra, H3oMepus U T/

HOMEHKJIaTypa
67 dusnyecKkue 1 XUMHICCKUE https://m.edsoo.ru/ff0d2d50https://resh.edu




cBoiicTBa 3¢pupoB

68

Pemrenne pacy€THeIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOUN peaKkIvH,
Ha OIIPENIETICHUE MOJIEKYIISIPHOMN
(hOpMyITBI OPraHUYECKOTO
BeIlleCTBA

69

IIpakTnueckas padora Ne 3.
Pemenune skcriepuMeHTaIbHBIX
3aj1a4 rno teme "KapOoHoBbIE
KucnoTel. CoxxHbie dGUpH"

https://resh.edu.ru/

70

Kupsr: crpoenue, puzndyeckue u
XUMUYECKHE CBOMCTBA (TUIPOIIU3)

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

71

OCoOEeHHOCTH CBOWCTB JKHPOB,
CO/IEPIKAIINX OCTATKH
HCMIPCACIIbHBIX JKUPHBIX KHUCJIOT.
JKups! B ipupoae

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

72

MpI1a Kak COJIM BBICITHX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE
neucreue. Iloustue o
CHHTETHYCCKUX MOOIIHNX

cpencrax (CMC)

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

73

I'eneTnueckas CBA3L
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHU4YeCKHUX BEIIECTB

74

Pacuérel o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUI

75

Cucrematusanus u 00001enue




3HAHUH 10 TEME

OO01mas XxapakTepuCcTUKa YTIeBOI0B

76 U KJ1acCU(pHKAIHS YIIIEBOJI0B https://resh.edu.ru/
(MOHO-, IH- U TTOJTHCaXapHuabl)
77 MoHocaxapuasl: Gpusnueckue https://m.edsoo.ru/ff0d2d50https://resh.edu
CBOMCTBA M HAXOKJICHHE B TIPUPOJIC ru/
Hpmverierine rmokosbi, e https://m.edsoo.ru/ff0d2d50https://resh.edu
78 3HAYEHUE B )KU3HENEATEIbHOCTH T/
Opranmusma
Jlucaxapuipl: caxapo3a, MaJIbTo3a
79 u nakTo3a. HaxoxaeHue B mpupoje https://resh.edu.ru/
Y TIPUMEHEHHUE TMcaxapuioB
[Tonucaxapuasl: cTpoeHue
20 MaKpOMOJIeKyJ, (puznueckue u https://m.edsoo.ru/ff0d2d50https://resh.edu
XUMHYECKHE CBOICTBA, .ru/
pUMEHEHHE
21 [ToHATHEOONCKYCCTBEHHBIXBOJIOKH https://m.edsoo.ru/ff0d2d50https://resh.edu
ax .ru/
Pemrenne pacdyeTHsIX 3a1a4 Ha
%) OTpe/iesIEHUE J0JIM BbIX0Oa https://m.edsoo.ru/ff0d2d50https://resh.edu
IIPOJIyKTa peaKuy OT ru/
TEOPETHUECKH BO3ZMOKHOTO
23 Cucremaru3zaius u o0o0meHne
3HaHUH 10 pazeny
KonTtponeHas paboTa 1o teme
84 "Kucnopoaconep:xaiiue
OpraHUYEeCKUe CoeTuHEHus"
85 AMUHBL: KJIaccu(UKaIH, CTPOCHHE https://resh.edu.ru/




MOJIeKYI, o0mas opmyia,
HU30MepHsi, HOMEHKIIATypa U
(dusznueckue CBOMCTBa

XuMHuueckruecBorcTBaau(paTuIecKk

https://m.edsoo.ru/ff0d2d50https://resh.edu

86
UXaMHUHOB .ru/
AHIIHMH: CTPOCHHE aHIIHKA, . https://m.edsoo.ru/ff0d2d50https://resh.edu
87 0COOECHHOCTH XMMHUYECKUX CBOMCTB T/
aHWIIMHA
Cnocobut mostyuerus n https://m.edsoo.ru/ff0d2d50https://resh.edu
88 pUMEHEeHHEe A (haTHIECKUX T/
aMHUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa
29 nzomepusi, pu3nUecKue CBOMCTBA. https://m.edsoo.ru/ff0d2d50https://resh.edu
OTieNTbHBICTIPEICTABUTEIH O~ .ru/
AMHUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
90 AMHMHOKHUCIIOT, UX OMOJIOTHYECKOE https://m.edsoo.ru/ff0d2d50https://resh.edu
3HaYeHUE aMHUHOKHUCIOT. CHHTE3 U .ru/
THJIPOJIM3TICTITHIOB
o1 benku xak mpupoaHbIe OTUMEPHI; https://m.edsoo.ru/ff0d2d50https://resh.edu
CTPYKTYpHI O€JIKOB ru/
. https://m.edsoo.ru/ff0d2d50https://resh.edu
92 XUMHUUECKHEeCBONCTBAOCIIKOB T/
A3zoTconepxaiiue
93 TeTePOIUKINYECKHE COCTUHECHUSI. https://m.edsoo.ru/ff0d2d50https://resh.edu
HykJ1eMHOBBIE KUCIIOTBI: COCTaB, JIu/
CTpOCHHUE ¥ OHOJIOTHYECKast POJIb
94 [TpakTudeckas pabora Ne 4. https://m.edsoo.ru/ff0d2d50




Pemienune skcriepuMeHTalTbHBIX
3aja4 1o Teme "A3oTcoaeprKaliye
OpraHUYEeCKUe CoeTuHEHus"

95

IIpakTnueckas padora Ne 5.
Pemenue skcriepuMeHTaTbHBIX
3amau o Teme "Pacnio3naBanue
OpPraHUYECKUX COCTUHECHHI"

96

KonTtposnsHas paboTa 1o teme
"A30TcoieprKalue OPraHnYECKue
coenuHeHus"

97

OCHOBHBIC ITIOHITUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCAUHEHHUN M METOJbI UX CHHTE3a
—IIOJIMMEpH3aLIHS U
IMOJIMKOHICHCAITH

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

98

[TImactmaccel. YTunusanus u
nepepaboTKa MIacTuKa

https://m.edsoo.ru/ff0d2d50https://resh.edu
.Tu/

99

DnacToMepsl: HaTypallbHbII
CUHTETUYECKHE KaydyKu. Pe3una

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

100

BosokHa: HatypanbHEIE,
HCKYCCTBEHHBIE, CHHTETHUUYECKHE.
[Tonumeps! criennanbHOTro
Ha3HAYCHUS

https://m.edsoo.ru/ff0d2d50https://resh.edu
ru/

101

IIpakTnueckas padora Ne 6.
PCIHGHI/IG 3KCHepI/IMCHTaHBHBIX
3aja4 1o teme "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

102

O06001IeHHUE U CUCTEMATU3ALIUS




M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BbIcOKOMOTNIEKYISIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

11 KJIACC

Ne

n/
n

Temaypoka

KoaunuecTBouacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

DJIeKTpOHHbIen U poBbICOOpPa3oBAT
eJIbHbIepecypchl

Atom. CocTaB aTOMHBIX AJiep. XUMUYECKUI
aneMeHT. M3oTomnsl

https://m.edsoo.ru/ff0d2d50

CtpoeHnue 3IeKTPOHHBIX 000JI0Y€K aTOMOB,
KBAaHTOBBIC HHCJIa

https://m.edsoo.ru/ff0d2d50

Knaccugukanms XuMHIECKUX HJIEMEHTOB (-
, p-, d-, f-31IeMeHTBI)

https://m.edsoo.ru/ff0d2d50

Pacnipenenenue 351€KTPOHOB IO aTOMHBIM
opOHuTAIIIM

https://m.edsoo.ru/ff0d2d50

DNEeKTPOHHBIE KOH(PHUTYpaluy aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUM

https://m.edsoo.ru/ff0d2d50

DNEeKTPOHHBIEKOH(QUTYPAITHMHOHOB.
DNEeKTPOOTPUIIATEIEHOCTh

https://m.edsoo.ru/ff0d2d50

Ilepnoanueckuit 3axoH u Ilepuoauueckas
CUCTEMa XMMHUYECKUX 31eMeHTOB JI. 1.
MenpeneeBa, CBA3b C COBPEMEHHOU TEOpUEN
CTPOCHHMS aTOMOB

https://m.edsoo.ru/ff0d2d50




3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMLIx MU

MPOCTBIX U CIIOKHBIX BEIICCTB I10 I'PYIIIaM U

nepuoaaM

https://m.edsoo.ru/ff0d2d50

CucreMmarusanus u 0000IeHUE 3HAHUN 110
TEME

https://m.edsoo.ru/ff0d2d50

10

Buaer xuMmudeckoii cBsi3u. MexaHu3MEbl
00pa30BaHUs KOBAJICHTHOM CBSI3U.
Boaoponnascssss.
MexMOoIeKyIIpHbIEB3aUMOACHCTBUS

https://m.edsoo.ru/ff0d2d50

11

BaneHTHOCTb U BaJleHTHbIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHHEM

https://m.edsoo.ru/ff0d2d50

12

[IpencraBnenus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB M HOMEHKJIaTypa

https://m.edsoo.ru/ff0d2d50

13

BemecTBa MOJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOEeHHsI. THIbl
KPUCTAJIJIMYECKUX PEUIETOK U CBOMCTBA
BELIECTB

https://m.edsoo.ru/ff0d2d50

14

[TonsaTHe 0 AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHure 0 KOJIOUIHBIX pPacTBOPAxX

https://m.edsoo.ru/ff0d2d50

15

HcTrHHEBIE pACTBOPHI: HACBILICHHBIC U
HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

https://m.edsoo.ru/ff0d2d50

16

CrniocoObIBBIpaKEHUSKOHIIEHTPAIITHPACTBOP
OB

https://m.edsoo.ru/ff0d2d50

17

Pemenne 3a1a4 C UCIIOJIb30BaHUEM HOHATHHU
""MaccoBasi 107151 paCTBOPEHHOTO BellecTna",




"MoJisipHasi KOHIIEHTpaus"

18

Knaccugukanus 1 HOMEHKIIaTypa
HEOPraHUYeCKUX BEUIECTB

https://m.edsoo.ru/ff0d2d50

19

Cucremarusanus 1 0000IIeHE 3HAHUHT 110
TEME

20

KonTtponsHast padota Nel mo remam
"Ctpoenue aroma. [lepuoanueckuii 3akoH 1
[lepuoanyeckas cucTeMa XUMUYECKUX
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ueBeniecTs”

21

Knaccugukanms XuMHUECKUX peakinuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS DHEPTUU IIPU
XUMUYECKUX PEAKIUAX

https://m.edsoo.ru/ff0d2d50

22

TennoBbie 3 GEKTH XUMUYECKUX PEAKITHA.
TepMoxuMuueckue ypaBHEHUs

https://m.edsoo.ru/ff0d2d50

23

Breraucnenus no YPaBHCHHUAM XUMHWYCCKUX
peaKuHﬁ U TCPMOXUMHYCCKHUM YPABHCHUAM

24

CKopocCTh XMMUYECKOM peakiuu, e
3aBUCHUMOCTD OT Pa3IMYHBIX (JaKTOPOB.
Kartanus u karanmu3aropsl

https://m.edsoo.ru/ff0d2d50

25

I'omoreHHsIe ¥ reTeporeHHbIepeakiuy

https://m.edsoo.ru/ff0d2d50

26

IIpakTnueckas padborta Ne 1 o teme
"Bausiare pa3iudHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOW peakiuu"

27

OOpatuMmbie 1 HEOOpPATUMBIE PEAKIINH.
XUMHUYECKOE PAaBHOBECHUE

https://m.edsoo.ru/ff0d2d50




[IpakTnueckas padborta Ne 2 o teme

28 "Baustare pa3nndHbIX (PaKTOPOB Ha
MI0JIO)KEHHE XMMHYECKOTro paBHOBeCHS "
DNEeKTPOTUTHYECKAS TUCCOIHALINS.

29 CunbHbIE U ClTa0bIe 3JEKTPOJIUTHI. https://m.edsoo.ru/ff0d2d50
Crenenpanccouanum
Honnoe npoussenenue Bojasl. Cpena

30 BOJIHBIX PaCTBOPOB. https://m.edsoo.ru/ff0d2d50
Bonoponusritnokasarens (pH) pactsopa

31 I'mpponus coseit. Peaknuu, nporekaromue B https-//m.edsoo.ruw/f0d2d50
pacTBOpax IIMEKTPOIUTOB
IIpakTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE pEeaKLIUU B pacTBOpax
ANEKTPOJIUTOB"
OKHUCITUTENFHO-BOCCTAHOBUTEIIbHBIC

33 peakuuu. BaxxHenme OKuCIuTeNu u https://m.edsoo.ru/ff0d2d50
BOCCTaHOBHTEIH

34 MeTtoa 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) https-//m.edsoo.ruw/f0d2d50
Oananca

35 | OVICKTPOTI PACTEOPOE M PACTITAROR https://m.edsoo.ru/f0d2d50
BEIIIECTB

36 Pemenunesagaupa3nuuHbIXTUIIOB

37 Pemenunesagaupa3nMuHbIXTUIIOB

18 Cucremaru3zanus u 00o0IIeHne 3HaHUHN TI0
Teme "XuMuueckue peakiuu"

39 KoHnTponsHas padora o teme "XuMudeckue
peakuun"

40 [Tonoxenne Hemeramios B [lepuonnyeckoit https://m.edsoo.ru/ff0d2d50




CUCTEME XMMHUYECKUX 31eMeHTOB JI. .
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. DU3NYECKNECBOWCTBAHEMETAIIOB

41

ANIoTpomnusi HEMETAIUIOB (Ha IpuMepe
KHCIIOpOo/1a, cepbl, pochopa u yrirepoa)

https://m.edsoo.ru/ff0d2d50

42

Bonopoa: nonydenue, puandeckue u
XUMHUUYECKUE CBOMCTBA. [ IpubI

https://m.edsoo.ru/ff0d2d50

43

["ajoreHsl: HAX0XKIEHUE B IPUPOJIE,
CTIOcOOBI MOTYYEHUs, PU3UIECKUE U
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/ff0d2d50

44

lManorenoBopopoasl. Baxueiimme
KHUCIIOPOACOAEpKAIINE COETUHEHUS
raJIoreHOB

https://m.edsoo.ru/ff0d2d50

45

JlaGopatopHbIe ¥ MPOMBIIIIEHHBIE CITOCOOBI
MoJTy4eHus rajioreHoB. [Ipumenenune
rajoreHOB U UX COEAMHEHUN

https://m.edsoo.ru/ff0d2d50

46

[IpakTnueckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIbHBIX 3374 110 TEME
"T"anmorensr"

47

Kucnopon: naboparopHsie u
IMPOMBIIIJIICHHBIC CHOCO6I)I oJIydCHHU,

¢du3nveckrne 1 XuMHIeckue cBoicTra. O30H.

IIpuMeHeHneKnCcI0poaa U 030Ha

https://m.edsoo.ru/ff0d2d50

48

Oxcuibl ¥ IEPOKCUIBI

https://m.edsoo.ru/ff0d2d50

49

PeIHeHI/Ie?;al[a‘-IpaBJII/I‘-IHI)IXTI/IHOB

50

Cepa: Hax0X/IeHHUE B MPUPOJIE, CTTIOCOOBI
MMOJIYy4YCHHA, (1)1/131/1qu1<1/16 U XUMHWYCCKHUEC
CBOICTBa

https://m.edsoo.ru/ff0d2d50




51

CepoBonopo, cynbhuabt

https://m.edsoo.ru/ff0d2d50

52

Kucnopoacoaepxaiiye COeJUHEHHS CEPBI.
OCoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI

https://m.edsoo.ru/ff0d2d50

53

[IpakTnueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3aa4 1o TeMe "Cepa u
e€ coequHeHus"

54

A3OT: HaXO0XJEHUE B IPUPOJIE, CIIOCOOBI
MoJTydeHus1, QU3MUECKUE U XUMUYECKUE
CBOMCTBA. AMMHAK, HUTPHU/IbI

https://m.edsoo.ru/ff0d2d50

55

Kucnopoacoaepikaiiye COeIMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

https://m.edsoo.ru/ff0d2d50

56

[TpuMeHeHme a30Ta ¥ €ro COCMHEHUI.
A30THBICYIOOpEHUS

https://m.edsoo.ru/ff0d2d50

57

docdop: Hax0KICHHUE B IPUPOAE, CIIOCOOBI
MoJTydeHus1, QU3HMUECKUE U XUMUYECKUE
cBoiictBa. Pochuast u Gochun

https://m.edsoo.ru/ff0d2d50

58

Oxcunst hocdopa, hochopcoaepxkanire
kucinoTel. Conu GpochopHON KUCITOTHI

https://m.edsoo.ru/ff0d2d50

59

[Tpumenenue pocdopa u ero coeMHEHUH.
dochopHBICyTOOpEHUS

https://m.edsoo.ru/ff0d2d50

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a71a4 10 TeMe "A30T U
docdop u ux coequHeHUS"

61

Yraepoa: HaXOXKJIEHHUE B IPUPOJE,
AJUIOTPONHBIE MOAU(DUKAINY; (PU3HUECKIE U
XHUMUYECKHE CBOMCTBA, MPUMEHEHNE

https://m.edsoo.ru/ff0d2d50

62

Oxkcun yraepona(Il), okeun yraepona(IV),
YroJibHas KUCIIOTa U €€ COMU

https://m.edsoo.ru/ff0d2d50




63

PeHIeHI/Ie?;al[a‘-IpaBJII/I‘-IHI)IXTI/IHOB

Kpemuuii: HaxoxaeHre B TIPUPOE, CTIIOCOOBI

64 MOJTy4eHUs1, PU3NIECKUE U XUMHUECKHUE https://m.edsoo.ru/ff0d2d50
CBOMCTBA
Oxcup kpemunsa(1V), kpeMHUEBas KHCIOTAa,

65 A kpentiti(IV), kp https://m.edsoo.ru/fR0d2d50
CHITUKATBI
[IpumeHeHre KpeMHHS U €r0 COEAMHEHUN.

66 | " P ! https://m.edsoo.ru/f0d2d50
CrexkJi0, €ro nojsiyuyeHue, BUAbI CTEKIIA

67 Cucremaru3zaius u 00001IeHEe 3HAHUN TIO
teme "Hemeranminr"

68 Pemenunesagaupa3nuuHbIXTUIIOB https://m.edsoo.ru/ff0d2d50
KonTtponsHas padota Ne2 o teme

69 n n

Hemeramnsl

70 AHanm3 pe3ynbTaToB KOHTPOJILHOM pabOTHI,
KOPPEKIHsI OIIHOOK
ITonoxxenne meraios B [lepuoanyeckon

71 CHCTEME XMMHUECKUX DJIEMEHTOB.
OCOoOGEHHOCTHUCTPOCHUSIIEKTPOHHBIX0000Y
€KaTOMOBMETAJIJIOB
Oo6mme puznueckre cBOMCTBa METAILIOB.

72 e ¢ https:/m.edsoo.ru/f0d2d50
[TpuMeHeHre METAUIOB B OBITY U TEXHHKE

73 CrnnaBeiMetauioB. KopposusimeTanios https://m.edsoo.ru/ff0d2d50

74 Pemenunesagaupa3nuuHbIXTUIIOB https://m.edsoo.ru/ff0d2d50
DNEKTPOXUMHUYECKUN psijl HANIPSHKEHUH

75 MeTaiuioB. O0mmuMe crocoObl NOTyIeHUs https://m.edsoo.ru/ff0d2d50
METaJIOB

76 OO01mas xapakTepucTuka MeTamuioB [A- https://m.edsoo.ru/ff0d2d50




rpymisl [leppoandeckoit CHCTEMBI
XUMUYECKUX JIEMEHTOB. Hatpuii n kannii:
noJry4eHne, GU3NIecKrue 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U
WX COCIMHECHUH

77

Oobmas xapaktepuctuka Metamion [TA-
rpymisl [leppoandeckoit cCuCTEMBI
XUMHUUYECKUX 3EMEHTOB. Maruuii u
KaJBIUI: TIONTydeHue, PU3NIECKUe 1
XUMHUUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN

https://m.edsoo.ru/ff0d2d50

78

JKécTkocTh BOMIBI M CITOCOOBI €€ YCTpaHEHUs

https://m.edsoo.ru/ff0d2d50

79

ANIOMMHUH: TIOTydeHue, Gpusndeckue u
XUMUYECKUE CBOWMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ff0d2d50

80

AmboTepHbIE CBOHCTBA OKCHJIA U
THJIPOKCHIA aTFOMHHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHS, UX
pUMEHEHHE

https://m.edsoo.ru/ff0d2d50

81

PeIHeHI/Ie?;al[a‘-IpaBJII/I‘-IHI)IXTI/IHOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
"MeTasisl TJIaBHBIX TOATPYI"

83

OO01mas XxapakTepUCTUKA METAIOB
no6ouHbIx noarpymi (Bb-rpymm)
[leproandeckoil cHCTEMBI XUMUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2d50

84

®uU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma
U €r0 COCIMHEHHM, UX IPUMEHEHHUE

https://m.edsoo.ru/ff0d2d50




85

Baxwueiimme coefMHEHNs Maprasua.
[Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

https://m.edsoo.ru/ff0d2d50

86

dusnyeckue 1 XUMUYECKUE CBOMCTBA
’kKenes3a u ero coequHeHui. [lonydenue u
MPUMEHEHHE CIUIABOB KeJe3a

https://m.edsoo.ru/ff0d2d50

87

dusnyeckue U1 XUMUYECKUE CBOMCTBA MEIHU
U €€ COeIMHEHUH, NX IPUMEHEHUE

https://m.edsoo.ru/ff0d2d50

88

dusnyeckue U XUMUYECKUE CBOMCTBA [IUHKA
U €r0 COCUHEHUM, X IPUMEHEHHUE.
I'mApOKCOKOMIUIEKCBIIIMHKA

https://m.edsoo.ru/ff0d2d50

&9

[IpakTnueckas padora Ne 8. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
"Metamisl MOOOYHBIX MOATpymI”

90

PeIHeHI/Ie?;al[a‘-IpaBJII/I‘-IHI)IXTI/IHOB

91

O06o00muIeHre U cUCTeMaTH3aIUs H3Y9EHHOTO
Marepuania no reme "Metamibr"

92

KonTtponsHas padotaNe3 no Teme
"Metamist"

93

AHanm3 pe3yinbTaToB KOHTPOJILHOM paboTHI,
KOPPEKIIHS OINO0K

94

Pousb xumMuu B 0OecriedeHu yCTOHIUBOTO
pa3Butus yenoseuectsa. [lonarue o
Hay4HBIX METOJIaX UCCIIEIOBAHMS BEIIECTB

https://m.edsoo.ru/ff0d2d50

95

Hayunbie npuHIUITBI OpraHu3anuu
XUMHYECKOTO MPOU3BO/JICTBA.
[IpombliIeHHBIE CTIOCOOBI MTOTYUECHHS
BaXXHEHUIITNX BEIIECTB

https://m.edsoo.ru/ff0d2d50




XUMUYECKOE 3arpsI3HEHUE OKPYKaOIIeH

96 1 https://m.edsoo.ru/ff0d2d50
Cpelbl U €ro NOoCIEACTBUS

g7 | MMM H SI0POBLE HENORCKA. 1 https://m.edsoo.ru/fR0d2d50
JlexapcTBeHHBIE CpeAcTBa

08 Xumust 111/11111/1. Ponw xumun B oOecrieueHun | hitps://m.edsoo.ru/f0d2d50
MUIIEBOI 0€301MacHOCTH

99 Kocmernyeckne u mapgpromepHbIe CpecTBa. 1 hitps://m.edsoo.ru/f0d2d50
briToBas xumus

10 XuMus B CTPOUTENBCTBE. BaxkHeumme

0 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/ff0d2d50
MaTepuabl

10 XuUMUS B CEITBCKOM XO35HCTBE. | hitps://m.edsoo.ru/f0d2d50

1 Opranuyeckue 1 MUHEpaJIbHbIE Y100peHus

1

20 HToroBaskoHTposibHasipaboTa N4 1

OBIIEE KOJIMYECTBO YACOB 110 102

I[TPOTPAMME




CojaepikaHue BOCIIMTAHHSA C Y4eTOM padoueil NporpaMMbl BOCIIUTAHUS LIKOJIbI.
Peanu3anus BOCHUTATENBHOIO IOTEHLMAZa YPOKOB BEAETCA C Y4E€TOM pabouyux

nporpamm @OIT COO:

MaKCHMAaJIbHOE HCII0JIb30BAHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH cofepKaHus yaeOHbIX
npeaMeToB Juisi GOPMUPOBAHUS Yy OOYyYArOIIMXCS POCCHUICKUX TPAJUIIMOHHBIX TyXOBHO-
HPAaBCTBEHHBIX U COLMOKYIbTYPHBIX LIEHHOCTEH, POCCUICKOIO0 HCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPUYECKOTO MPOCBEIICHUS; MOJ00P COOTBETCTBYIOIIETO COJIEP>KAaHUS YPOKOB,
3aJlaHuH, BCIOMOTaTeIbHBIX MaTEPUAJIOB, MPOOJIEMHBIX CUTYALUN U1 00CYKIECHUI;

BKJIIOUEHUE YUYUTEISIMM B paboyue IporpaMMbl IO Yy4eOHBIM MpeaMeraMm, Kypcam,
MOJYJIIM LEJIEBBIX OPHUEHTHPOB pE3yJIbTaTOB BOCIWUTAHUS, HMX Y4YE€T B OIPEICICHUU
BOCITUTATENbHBIX 3aJ[ad YPOKOB, 3aHATHUI;

BKJIIOUEHHUE YYUTENIIMU B paboune MporpaMMbl y4eOHBIX IPEIMETOB, KypCOB, MOAYJIEH
TEMaTUKU B COOTBETCTBUU C KAJICHJAPHBIM IJIAHOM BOCIIUTATENbHOM paboThI;

BBIOOP METOJIOB, METOAMK, TEXHOJIOTUM, OKA3bIBAIOIIMX BOCIUTATEIBLHOE BO3/ACHCTBHE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIUTATEJIbHBIM UAEAJIOM, LIENbIO U 3a/ladaMHi BOCIIUTaHMS,
L[EJIEBBIMU OPUEHTUPAMHU PE3yJIbTaTOB BOCIUTAHUS; peaIU3alli0 IPUOPUTETA BOCIIUTAHUS B
y4€OHOU 1eATETLHOCTH;

[pUBJICYEHUE BHUMAaHHUS OOYYaIOIIMXCS K IIEHHOCTHOMY acleKTy H3Y4aeMbIX Ha
ypoKax MpeaMETOB, SIBJICHUW U COOBITHM, WHUIMUPOBAHUE OOCYKJICHHH, BBICKa3bIBAHUU
CBOEr0 MHEHMS, BBIPAOOTKM CBOEr0 JIMYHOCTHOTO OTHOIIEHHS K HM3Yy4aeMbIM COOBITUSM,
SIBIICHUSM, JIULIAM;

IIPUMEHEHHE HWHTEPAaKTUBHBIX (opM yueOHOM paboThl - MHTEUIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX IM03HABATEJIbHYI0 MOTHBAIMIO, UTPOBBIX METOJUK, JUCKYCCHH, AAIOIKX
BO3MOXHOCTb MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBON pabOTHL,
KOTOpasi y4UT CTPOUTH OTHOIIEHUS W JAECWCTBOBaTbH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIILIJICHUS;

noOyxaeHne oO0ydarmuxcs coOM0aTh HOPMBI TOBEACHUS, MpaBHiia OOIIEHUS CO
CBEPCTHUKAMM U  TEJaroru4ecKUMu  pabOTHUKAMH,  COOTBETCTBYIOIIME  YKJIaay
o0mieo0pa3oBaTebHON OpraHu3aluy, YCTAHOBJIEHHE W MOAJEPKKY A00poxkKenareabHON
aTMocdepsl;

OpraHU3alMI0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M APYAUPOBAHHBIX OO0YYarOIIUXCS
HaJ| HEYCIIEBAIOIIMMM OJIHOKIACCHUKAMM, B TOM 4YHUCIIE C OCOOBIMU OOpa30BaTEIbHBIMU
NOTPEOHOCTSAMH, JAOLIEro O0y4yaromIMMCsl COLUAIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U
B3anMMHOM ITOMOIITH;

MHULMUPOBAHWE U TOJIECPKKY MCCIEI0BATEIbCKON JIEATENbHOCTH O0yJaromuxcs,
IUIAHUPOBAHUE U BBINOJIHEHUE WHAMBHUIYAIbHBIX U TPYNIOBBIX MPOEKTOB BOCHUTATEILHOM
HaIPaBJIEHHOCTH.
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